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I. Introduction 



Qnbehalf of the Presidio Trust (Trust), Blasland, Bouck& Lee (BBL) has prepared liiisDra/t Corrective Action 
Plan (Draft CAP) for the Building 1349 Study Area at the Presidio of San Francisco (Presidio), San Francisco, 
California (the Study Area or Site, Figure 1-1). A Site Investigation (SI) was previously conducted to 
characterize the nature and extent of potential soil and groundwater impacts at the Study Area. The SI was 
performed in accondance with the Draft Site Investigation Work Plan for the Building 1349 Area, Presidio of 
San Francisco, California (Treadwell & Rollo, Inc. [Treadwell & Rollo], 2002). Results of the SI were 
presented in the Draft Site Investigation Report for the Study Area, Presidio of San Francisco, California 
(Treadwell & Rollo, 2003a). Additional SI activities and corrective actions were previously performed at the 
Study Area and are discussed further in Section 2 (Montgomery Watson, 1995a, 1996 and 1999; International 
Technology Corporation- [IT], 1996 and 1999). 

As documented in the SI Report, the Study Area historically contained a petnDleum hydrocarbon aboveground 
storage tank (AST). The Trust and the United States Army Corps of Fngineers (USAGE) investigated the Study 
Area in accordance with the California Regional Water Quality Control Board (RWQCB) ordeis and the 
California Department of Toxic Substances Control (DTSC) requirements to assess impacts to soil and 
groundwater associated with the storage, use, and release of petroleum- related chemicals related to the Building 
1349 AST. 

Using the information obtained during the various SI and corrective action activities, this Draft CAP was 
prepared to evaluate potential remedial alternatives to address adverse risks due to the release of petroleum- 
related chemicals and select corrective actions for implementation at the Study Area. The corrective actiorrs 
selected under this CAP are intended to protect human health, safety, and Ihe environment and protect current 
and potential beneficial uses of water, to the extent possible. 

1.1 Presidio Background 

The Presidio is located in the City of San Francisco, at the northern tip of the San Francisco peninsula (Figure 
1-1). The Presidio occupies approximately 1,480 acres and is bounded by San Francisco Bay on the north and 
the Pacific Ocean on the west. Densely populated residential areas of San Francisco border the Presidio to the 
south and east 

The Presidio was a U.S. Army (Army) installation from 1848 through 1994, serving as a mobihzation and 
embarkation point during several oveiseas conflicts, medical debarkation center, and coastal defense for the San 
Francisco bay area. Industrial operations formerly performed at the Presidio are associated with maintenance 
and repair of vehicles, aircraft, and base facilities. The Presidio also contains several landfills used by the Army 
to dispose of municipal waste and construction debris. 

In December 1988, the Secretary of Defense's Commission on Base Realignment and Closure recommended 
closure of the Presidio. Under Public Law 92-589, the presidio was transferred to the National Park Service 
{NFS] on October 1, 1994 and became part of the Golden Gate National Recreational Area (GGNRA). As 
required by the Base Realignment and Closure Act, the Army initiated environmental studies in conjunction 
with the transfer of the properly. 

Section 103 of the Omnibus Parks and Public Lands Management Act of 1996, Public Law 104-333, 110 State 
4097 (Trust Act) created the Trust The Trust is a federal government corporation estabbshed to manage the 
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leasing, maintenance, lehabilitalioD, and iirprovement of the non-coastal portions of the Presidio (known as 
Area B). The Trust rranages Area B in accordance with Ihe general objectives of the General Management Plan 
Aimndment (GMPA) (NPS, 1994), Section 1 of Ihe GGNRA Act (Puhhc law 92-589, 86 Stat. 1299, 16 USC 
460bb), and Ihe Presidio Trust Man^enort Plan (PTMP) (Trust, 2002). Tlie ^PS retains responsibitily for 
Area A (Ihe coaslal portions of the Presidio) in accordance witir Ihe GMPA. The Trust assumed responsibOity 
forremediationof bothAreasA andB of Ihe Presidio onMc^24, 1999 hy signing the Presidio Memorandum of 
Agreement (MOA) and the Area A MOA. In addition, Ihe Trust also entered inlD a Consent Agreement with 
DTSC aiKl NPS on August 30, 1999 (DTSC, Trust, and NPS, 1999). 

1.2 Study Area Background 

The Study Area is located in the western portion of the Presidio, approximately 300 to 320 feet above the 
Presidio lower low water datum of 1907 (PLLW ), and sits on a topographic high point on the houndar^' between 
the Marina Groundwater Basin and the Coastal Bluffs Groundwater Basin. The Study Area is dehneated by 
Former Fill Site 5 and the westem edge of Washington Boulevard to the west, Kohbe Avenue to the north, and 
Harrison Boulevard to the east (Figure 1-2). Former Fill Site 5 is located to the west of the Study Area and 
Former Landfill 4 is located to the east-southeast The Study A reals located in the Presidio Forest planning area 
on the bonier of the Coastal Bluffs planning area in Area B of the Presidio and is subject to land uses identified 
in the PTMP (Trust, 2002). Current and planned land use at the Building 1349 Area is recreational, with 
special-status ecological species potentially present (Frier and Kalinowski, Inc - FKl, 2002). 

The Building 1349 location was originally occupied by an AST that was built in 1906 in conjunction with the 
Presidio-Wide Fuel Distribution System (FDS). The AST was used to store fuel-heating oil that was distributed 
throughout the Presidio using the former FDS. The AST was approximately 100,000 gallons. The AST was 
replaced by Building 1349 in the early 1950s. Figure 1-2 identifies the location of the former AST and 
associated FDS piping. The FDS was decommissioned in sections beginning in the 1940s and ending in the 
eariy 1960s. 

Building 1349 was a 100,000-gallon steel AST built in the 1950s (identified as Former Building 1349 Tank on 
Figure 1-2). The AST (Building 1349] was used to store fuel oil and then diesel fuel which was off-loaded to 
tanker trucks for transportation to various locations in the Presidio. 

The USAGE retained IT to perform the closure of Building 1349 in 1995. Closure activities occurred In 
October and November 1995 and included removing Building 1349 and its associated piping and excavating 
fuel- contaminated soil associated with former fueling operations at the Study Area. IT also conducted an FD S 
pipeline removal and abandonment project begimring in 1996 and removed the FDS pipelines within the Study 
Area (IT, 1999). 

1.3 Regulatory Framework 

As detailed in tiie RWQCB Order No. R2-2003-0080, Building 1349 is a known pebialeum site requiring 
preparation and implementation of a CAP (RWQCB, 2003a). The RWQCB Order presents Site Cleanup 
Requirements (SCRs) for the protection of human health, ecological receptors, and water quality which were 
used to develop the CAP cleanup levels. 

This Draft CAP was prepared in accoidance with Task 6 of the RWQCB Order The Draft CAP also fulfills the 
California requirements of Title 23, California Code of Regulations (CCR), Division 3, Chapter 16, Article 11. 
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Cleanup levels for Ihe Study Area are specified in lins Draft CAP. Petroleinn conlarninaiit cleanij) levels are 
based on ihe SCRs listed in liie RWQCB Order. Cleanup levels for nDn-petroleum contaniLDanls are based on 
Ihe planned land use and site lilhDlogy(iGs), and are selected in accoidancewiliitiie Development of Presidio- 
Wide Cleanup Levels for Soil, Sediment, Groundwater, and Surface Water (EKI, 2002] {Cleanup Levels 
Document). Applicable state and federal laws pertaining to this CAP are identified and presented in Section 5.7. 

1.4 Public Participation 

This Draft CAP will be subject to public review and comment, including the following: 

• Consultatiori and coordination of corrective action alternatives and selection decisiorrs with the 
regulate ly agencies, NPS, and the Presidio Restomtion Advisory Board (RAB). 

• Preparation of response to comments received on the CAP. The response to comments for this CAP 
will be completed following receipt of stakeholder comments and will be included as Appendix A in the 
Final CAP. 
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2. Study Area Background 



This section discusses liie geology and l^diogeology, and previous investigations and corrective actions 
conpleted at the Study Area TMs section also describes the source, nabne, and extent of petroleum-related 
inpacls encountered in previous investigations as well as recent quarteriy groundwater moniteiring resulls 15) to 
and including tiie second qiiarter 2004. 

2.1 Study Area Geology and Hydrogeology 

The following sections discuss the regional and site-specific geologic and hydiDgeologic conditions in the 
vicinity of the Study Area. 

2.1.1 Geologic Setting 

The Study Area is located on a prDminent hill that slopes gentiy to the east- northeast and steeply to the west- 
southwest fc)waids Baker Beach and the Pacific Ocean (Figure 2-1). Ground surface elevations in the immediate 
area range from approximately 320 to 300 feetPLLW. 

2.1.1.1 Regional Geology 

The Presidio is located in the California Coastal Range Physiographic Provenance. The local geology corrsists 
of Franciscan Formation bedrock units, which are overiaid by various overbuirien deposits. The Franciscan 
Formation consists of a complex assemblage of sedimentary, volcanic, and metamorphic rocks ranging in age 
from the Late Jurassic to the Late Cretaceous. The assemblage is a result of accretionaiy forces as the Pacific 
Tectoruc Plate was subducted under the North American Tectonic Plate. These accretionaiy forces ultimately 
led to the intense folding, faulting, and shearing of the resultant Franciscan Formation. In the San Francisco 
area, the Franciscan Fonnation consists primarily of sandstone, shale, siltstone, mdiolarian chert, and mafic 
igneous rocks such as serpentinite (Schlocker, 1974). The Study Area lies in an active seismic zone located 
between two major north-west trending fault systems, the Hayward/Rogers Creek system and the San Andreas 
system. 

At the Presidio, five bedrock units are recognized within the Franciscan Fonnation (FKI, 2002). These five 
units are: 

• Serpentinite - Serpentinite is an ultramafic rock composed mostiy of magnesium and iron minerals. 
Serpentinite intnisives and coherent blocks of hard rock in a matrix of intensely sheared shale and 
serpentinite comprise most of the outcrops or exposed bedrock obser\'ed in die Presidio (Schlocker, 
1974). Serpentinite is a distinctive greenish-gray to bluish-gray rock that contains typically high 
concentrations of chromium, nickel, and cobalt {FKI, 2002). 

• Sheared Rock - The Sheared Rock Urut is a mixed bedrock unit that consists of a soft, highly sheared 
clayey unit of serpentinite, shale/siltstone, or both, in which occur coherent blocks of Jurassic/ 
Cretaceous Sedimentary Rock and serpentinite. 
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• Juiassic/Cretaceous Sedimentary Rocks- Juiassic/Cretaceous Sedimentaiy Rock is a bedrock unit that is 
made up of iiiterbedded sandstones, shales, and occasional conglomemtes. 

• Greenstone - Greenstone is a bedrock unit made up of dark green meta-basalt that occurs interbedded 
with the Jurassic/Cretaceous Sedimentaiy Rocks and the Cherl/Shale. 

• Cherl/Shale - CherVShale is a bedrock unit made up of alternating beds of hard, red-brown chert and 
softer, red-brown shale. It occurs interbedded with greenstone and Jurassic/Cretaceous Sedimentaiy 
Rocks. At the Presidio, both Greenstone and Cherl/Shale are exposed in minor outcrops only along the 
Coastal Bluffs. 

Three main soil types are recognized at the Presidio. These include serpentiiiite soil, Colma Foimation, and 
beach dune sand (EKI, 2002). The Colma Formation and beach dune sand are both unconsolidated sediments 
deposited on top of bedrock. Serpentinite soils are derived from serpentinlte bedrock. As described above, 
seipentinite is a distinctive greenish-gray to bluish-gray rock that tends to vifeather to poorly formed soils in a 
wide range of grain sizes. The Colma Formation is Pleistocene in age and consists of fine- to medium-grained 
sand with moderate amounts of silt and clay that was deposited in esturine and coastal environments. Beach 
dune sand is characterized at the Presidio as highly permeable, clean, well-sorted sand that is yellowish brown to 
light gray in color. 

Several secondary soil types are also recognized at the Presidio, including Quatemery slope debris and ravine 
fill. Slope debris and ravine fill is described as highly variable combinations and peroentages of silts, clays, 
sands, and gravels. The slope debris and ravine fill is generally associated vifith landslide deposits and soil 
derived from any of the three main soil types recognized in the Presidio (Colma Formation, beach dune sand, 
and serpentinite) (EKI, 2002). 

2.1.1.2 Study Area G eology 

Figure 2-2 presents a conceptual stratigraphic cross-section across the Study Area. Soil borings at the Study 
Area indicate that unconsolidated overburden deposits range from approximately 10 to 40 feet thick. These 
unconsolidated overburden deposits overiie Franciscan Formation bedrock. 

Overburden 

Soil beneath the Study Area generally consists of Quatemaiy slope debris and ravine fill. While quaternary 
beach dune sand deposits have been mapped as occurring at the eastern edge of the Study Area (EKI, 2002 and 
Schlocker, 1974), it is noted that the mapped contacts have not been field verified (EKI, 2002). A revievi' of 
boring logs from previous Sis (Montgomery Watson, 1995a and 1996 and Treadwell & Rollo, 2003a) indicates 
that beach dune sand is not present in the Study Area. These boring logs indicate that overburden soils 
throughout the Study Area consist of relatively low permeability silty sand and silty clay. The description of 
these deposits is consistent with slope debris and ravine fill, not the highly permeable, clean, and well sorted 
beach dune sand. The overburden deposits in the Study Area also have frequently been noted to contain 
weathered fragments of local bedrock. The local bedrock is described below. 

As noted above, beach dune sand is not found in the Study Area and the Colma Formation is not mapped in the 
vicinity of tire Study Area and not expected to occur in highland regions of the Presidio such as the Study Area. 
The slope debris and ravine fill found at the Study Area appear to be derived from serpentinite soils and the 
underlying Franciscan Formation. The slope debris and ravine fill deposits at the Study Area are expected to 

ELASlAND,BOUCI<E.LEE, INC. 

3'*'t>5 engineeis, scientists, economists 2-2 

DiaflCAPl 3 05flllEil.doc 



DRAFT 



conlain iTBterials wilii geocheraical characteristics of Ihe seipeaitinite soil types as well as the shales, SLltstones, 
sandst3Des, and segpentiiiita 

Bedrock 

The slope debris and ravine fill unit oveiiie Franciscan Formation bedrock (Figure 2-2). The Franciscan 
Formation has been obser\'ed in the Study Area and is interpreted to be approximately 10 to 40 feet below 
ground surface (bgs). Based on drilling conditions and boring logs, it appears that the upper 45 feet of the 
Franciscan Formation is highly weathered, fractured bedrock with interbedded zones consisting of weathered 
clay and silt The Franciscan Formation in the Study Ai^a corrsists primarily of serpentinite. Sheared Rock, and 
Juiassic/C retaceous Sedimentary Rock units described in Section 2.1.1.1. 

In June 1994, Resolution Resources, Inc. conducted a high- resolution seismic reflection survey at the Study 
Area to further assess the depth to the bedrock surface and determine whether seismic faults are present The 
results of the survey indicated that many fault and fracture zones bisect the Study Area (Montgomery Watson, 
1996). 

Based on a review of boring logs in the vicinity' of the Study Area, up to three apparent faults were identified 
(Figure 2-2). The faults appear to displace two distinct blocks of the Franciscan Formation consisting mainly of 
seipentinite relatively upward from two blocks of Franciscan Fonnation consisting of mainly siltstone and shale. 
The southeastern- most interpreted fault is believed to trend approximately northeast to southwest It is likely 
that other interpreted faults may parallel this fault trend orientation. 

2.1.2 Hydrogeology 

2.1.2.1 Groundwater Monitoring Well Networic Description 

The Study Area is located on a topographic high point and local groundwater recharge zone at the boimdary of 
the Marina Groundwater Basin and the Coastal Bluffs Groundwater Basin. A total of nine monitoring wells are 
associated with the Study Area. Five additional monitoring wells are located to the west-southwest of the 
Building 1349 Study area in adjacent Former Fill Site 5. The fourteen monitoring wells are used to evaluate 
hydraulic conditioirs at the Study Area. It should be noted that former monitoring well 1349MW03 was located 
in Former Fill Site 5, but was abandoned in 2002 to accommodate remedial excavation activities in that area. 
Current well, 1349MW03R, was installed near the former well 1349MW03 location to serve as a replacement 

The Study Area monitoring wells are corrstructed with their well screen intervals within the Franciscan 
Formation. Well screens are between 10 and 17 feet long with the top of screen elevations ranging between 
approximately 272 to 285 feetPLLW. The top of the well screens are located between 5 and 28 feet below the 
top of bedrock. The screened intervals for Study Area monitoring wells generally intersect the apparent static 
water level at each location. 



2.1.2.2 Groundwater Occurrence and Flow 

Apparent static groimdwater elevatlorrs (groundwater elevations] occur at approximately 280 to 272 feet PLLW 
at Study Area monitoring wells. Groimdwater elevations decrease to the southwest of the Study Area to 
approximately 220 feetPLLW in the adjacent Former Fill Site 5 area (Table 2-1 and Figure 2-3). Average depth 
to groimdwater ranges between 26 feet bgs at well 1349MW102 and 39 feet bgs at well 1349MW103. Seasonal 
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groundwater seeps are reported to occur more than 500 feet to Ihe south-southwest of Ihe Study Area, at the 
western edge of FormGr Fill Site 5. 

Groundwater at the Study Area occurs primarily within Ihe Franciscarr FormahorL As noted previously, the 
Franciscan Fonnalion is higMy deformed and fractured. Groundwater flow occurs within secondary porosily 
created by Ihe fracturB nelworte and Ihe relative peameability is expected to be variable, but generally low based 
on the amourrt of secondary mineralizalion In rndivrdual fractures. It has been noted In rndivrdual boring logs 
that some ^parent fractures were resninerahzed or rn-filled with cleys. Groundwater morritoring weL purge 
records were evaluated to estimate the hydraulic corxiuctivily of the water bearing zone in the Study Area 
Hydraulic conductivities were found to vary, ranging between 1x10* to 1.6x10 " cnVsec. Tte specific yields of 
Study Area monitoring wells also vary. Purge records indicate that sustained purr^ing at rates as low as 0.2 
gallons per minute (gpm) cannot be sustained without dewatering wells in a relatively short period of time (less 
than one hour) . As such, the influence of anisotropy should be considered when evaluating l^diauhc conditions 
at tiie Study Area The combination of low permeabilily, relatively low hydiautic gradients, and arrisotiupy 
combine to mafe interpretalion of local groundwater flow direction proximalE to the Marina and Coastal Bluffe 
groundvrater basin divide challenging. 

Figure 2-3 depicts tiie groundwater elevations at the Study Area and the adjacent Former Fill Site 5 area 
Arelysis of tiie poterrtiometric data indicates that a relatively steep t^'drautic gradient existe to the soirihwest of 
the Study Area near Fonner Fill Site 5. Based on poterrliometric data in that area, the ^jparent giDundwater 
flow direction is to tiie southwest from morritoring well 1349MW102 towarrls well LF5GW100. However, the 
potentiometric surface beneath most of the Stiidy Area is indicative of a recharge area and is relatively flat with 
a general radial flow pattern. Witiirn this area, grormdvrater elevation data indicate two localized poterrtiometric 
highs both to tiie southwest and northeast of Washington Boulevard ard separated by a stight potentiometric low 
in the vicinity of well 1349MW100. The highest potesrtiometiic elevation is found at well 1349MW102. The 
relative potentiometric highs and lovre observed on Figure 2- 3 are consistent with historic groundwater elevation 
dataseen in Table 2-1. Furthermore, the high grormdwater elevation at well 1349MW102 is noted to be in dose 
ptrodmity to the groundwater basin boundary depicted in Figure 2-3, taten from the Cleanrqi Levels Document 
(EKI, 2002). It should also be noted, that subtie variations in ^iparent groundwater elevations are titely 
influenced by the sh^ie of the bedrock surfece and the orientation of known fault zones. These features may 
also irrfluence the ^peoeirrt groundwater flow direction, especially towards the west of wells 1349MW100 and 
1349MW102. 

Geochemistiy 

Hydrogeochemical conditiorrs at the Study Area were evaluated based on groundwater samples collected from 
monitoring wells within the Study Area {see Table B-5 and B-11) and adjacent Former Fill Site 5 {data 
evaluated from Treadwell & Rollo, 2004 - Appendix A-9). Groundwater in most wells in the Study Area 
exhibits characteristics t\'pical of a groundwater recharge area with moderately oxic conditions and circum 
neutral pH, based on average concentrations of dissolved oxygen content and pH. However some variability in 
hydrogeochemistry is observed across the Study Area. This variability is atbibuted to both anthropogeruc factors 
{presence of petroleum hydrocarbons in the groundwater system) and natural factors (differing geochemistry of 
rock or overburden materials and differing groundwater flow regimes). Some examples of this variabiliiy are 
discussed below. 

• The pH of some wells screened in seipentirrite, particularly wells 1349MW03R, 1349MW103, and 
1349MW105, are slightly more alkaline with observed average pH of up to 7.8. This is within the range 
of pH values observed in other Presidio upland wells screened within serpentinite or In areas where 
groundwater is irrfluenced by serpentinite (Montgomery Watson, 1998). 
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• The hydiogeo chemistry of some wells exhibit evidence of anoxic, or reducing, conditions based on the 
levels of dissolved oxygen, dissolved iran, and sulfate. For example, reducing conditions are observed 
in well 1349MW100 as noted by its relatively low dissolved oxygen content, elevated dissolved iron, 
and low sulfate concentrations. As discussed in Section 2.4.6, well 1349MW100 is impacted by 
petroleum hydrocarbons. Bacteria involved in the natural degmdation of petroleum hydrocarbons in 
groundwater typically coirsmne available oxygen, resulting in localized reducing conditioirs. 

An evaluation of spatial trends in hydrogeochemistry can provide further insight into understanding 
groundwater flow in complex anistropic systems such as the system present at the Study Area. To further 
evaluate the hydrogeochemistry of the Study Area, the relative abundance of typical anion and cation pairs as 
well as total dissolved sohds (TDS) concentrations, based on data presented in Table B-5 and Table B-11 and 
Appendix A-9 (for Former Fill Site 5 wells) of the Semiannual Groundwater Monitoring Report (Treadwell & 
Rollo, 2004), were evaluated. Two methods for evaluating hydrogeochemistry were used, which involve 
plotting the concentration in milli equivalents per liter (meq/1) or relative abundance of anions and cations on 
Piper plots and Stiff diagrams, respectively. .A summary of this observed geochemical variabihty is shown on 
Stiff diagrams on Figure 2-3A and Piper plots on Figures G-1 and G-2 in Appendix G. The groundwater data 
presented in these figures are from the March 2004 groundwater sampling event 

In general, the data suggest that two distinct groundwater types exist at the Study Area based on geochemical 
signatures. Wells located generally to the west of the inferred groundwater divide, including wells 1349MW101 
and LF5GW100 through LF5GW104, tend to have modest TDS and can be classified as magnesium 
(Mg)/sodium {Naj-chloride (Cl]/bicarbonate (HCO3) type water. Wells generally to the east of Ihe giDundwater 
divide {1349MW103, 1349MW104 and 13a9MW105), or hnmediately to ttie west of Ihe divide (1349MW01), 
have relatively MghTDS and can be characterized as Mg-Cl type water. Oiherwells, including 1319MW02 and 
1349MW102, generally have geochemical signatures that indicate a naxtiirB of the two described groundwatHr 
typ^. Well 1349MW100, as depicted on these figures, has a geoclienlcal signature tiiat is strailar to Mg/Na- 
Cl/HCQ water, but exMhlts a relatively high TDS content It should be noted that during other monitDring 
periods, the relative Na conbibution is less and the relative CI contribution is higher in 1349MW100, thus 
ptoducing asignature indicating anaxture between Ihe two rrBrnty^pes of waters described 

Well 1349MW100 also lias a relatively high HCQ contribution ui relation to the other wells, in addition to 
virtually no sulfate conhibutiorL Because tiie degradation of pettDieum l^diocarhons can often lead to enriched 
HCQ and depleted sulfate, this observation suggests that the groundwater in this ar^a has been affected by 
natural degradationofpetroleuml^diDcarbons. Groundwater at well 1349MW03R has a geochemical signature 
tiiat is unique from the oiher weLs. The diffetence is due to a lower relative conbibution of 01 at tiiis locatiori 
With the exception of the relatively low CI concenbation at this location, the geochemical signature would be 
very stnilar to Ihe Mg/Na-Cl/ HCQ waters seen in this area. 

Waters dominated by Mg and CI are not common; however, these types of waters could be locally characteristic 
of rocks containing serpentinite, which is Mg-rich and could also contain a significant fraction of dissolvable 01 
as indicated by Sharp and Barnes (2004). Previous hydrogeochemical studies at Presidio uplands areas 
associated with serpentinite indicate that groundwater has a strong Mg component that is associated with the 
serpentinite (Montgomery Watson, 1998). The wells that exhibit a Mg-Cl signature are screened within 
fractured serpentinite and are located within the area with a generally flat potentiomehlc surface as indicated in 
Figure 2-3. Wells exhibiting a mixed geochemical signature are screened either in serpentinite or shales/ 
siltstones of the Sheared Rock or Jurassic/Cretaceous Rock units, but are also within the area of the relatively 
flat potenhometric surface. This would suggest that a mixing zone may exist near the apparent grormdwater 
divide. 



ELASlAND,BOUCI<E.LEE, INC. 

3'*'t>5 engineeis, scientists, economists 2-5 

DiaflCAPl 3 05flllEil.doc 



DRAFT 



Pievious hydiDgeocheraical studies at Presidio i5)lands areas associated with serpentinite iodicate liiat 
grciundwater has a strong Mg conponent that is associalEd with liie serpentinitE (Montgomery Watson, 1998). 
The wells liiat exhibit a Mg-Cl signature are sca^ened within fractured serpenHnile and are located within the 
area with a generally flat potentiometric surfece, as indicated in Figure 2-3. Wells exhibiting a mixed 
geocheaxical signature are screened eithei' in serpentinite or sliale^ sillstones of the Sheared Rock or 
JinBssic/Cretaceous Rock units, but are also witbin the ai^a of the relatively flat potentioinetric suifaca This 
would suggest Ibat a mixing zone toe^ exist near the ^parent groundwater divide. 

2.1.2.3 Summary of Hydrogeologic Conditions 

Based on tlie evaluation of groundwater elevation data and geochemical data, it is apparent that groundwater 
flow in the Study Area is anisotropic, influenced by the fracture flow network and bedrock geometry. A general 
radial flow pattern exists in the vicinity of the groundwater divide and recharge area. Two groundwater types 
are observed in the Study Area with a mixing zone that is roughly coincident with the apparent groundwater 
divide, which is located to the east of Washington Boulevard. The direction of groundwater flow becomes more 
consistent and better defined with distance away from tbe groundwater divide, with flow to the east (the Marina 
Groundwater Basin) and to the west (the Coastal Bluffs Groundwater Basin). This is especially evident towards 
the west in the general area of Former Fill Site 5 where a steeper hydraulic gradient is observed and a greater 
number of downgradient wells exist to effectively interpret apparent groundwater flow direction. 

2.2 Source Areas 

This section presents a summary of the potential sources of contaminant releases at the Study Area, including 
opeiatioiral histories. Based on a review of the known Site history (Section 1.2), the following contaminant 
source areas have been identified for the Study Area: 

• former fuel oil AST: Former Building 1349 contained a 100,000-gallon fuel oil AST which was 
constructed in 1906 in association with the FDS. Fuel oil was stored in the AST and distributed 
throughout the Presidio via the FD S. 

• Former diesel oil AST (i.e.. Former Building 1349): The fuel oil AST was replaced in the 1950s by a 
100,000-gallon steel AST. The replacement AST was initially used for fuel oil stomge and then was 
converted to diesel fuel storage. A fuel dispensing structure was reportedly irrstalled along Washington 
B oulevard for dispensing the diesel from the tank to fuel trucks which would then transport the diesel to 
various locatiorrs throughout the Presidio. An undeiground pipe connected the AST to the fuel 
dispensing structure. 

• Former FDS piping: The FDS, a network of pipehnes built in the early 1900s, distributed fuel oil 
throughout the Presidio. The FD S ceased operations and was decommissioned in sectiorrs beginning in 
the 1940s and ending in the early 1960s. 

2.3 Special Study Area Feature (Telecommunications Conduit) 

A telecommunicatiorrs conduit is located on the eastern side of Washington Boulevard (Figure 2-4). This 
conduit contains a fiber-optic telecommunications cable owned by the Trust The conduit is approximately 2- to 
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2.5-feet wide and 2.5-feet deep. The top of the conduit occurs at ^proxiiiBtely 1-foot below grade. It is 
in^xjitant Hied; any collective actions do not unduly tineaten or damage the integrity of tiiis line. Appropriate 
measures would need to be irrpleniented to carefully protect or re-route this line to allow potssitial corrective 
actions to be conducted. ThisisfurtherdiscussedinSection4.0. 



2.4 Previous Investigations and Corrective Actions 

This section discusses the results of previous investigations and corrective actions conducted for the Study A rea. 
Two previous corrective actions by the Anny have occurred at the Study Area involving (1) the demolition and 
removal of Building 1349 and its associated piping and (2) the removal of the former FDS at the Study Area. 
There is no information legarding the removal of the former AST which was replaced by the Building 1349 
AST in the early 1950s. It should be noted that these past corrective actiorrs have effectively addressed the 
majority' of petroleum- related impacts in the Study Area This Draft CAP proposes collective actions for the 
remaining petroleum-related impacts, some of which are located in areas where corrective actions have proven 
to be difficult due to serrsitive Study Area infrastructure and geologic conditions, as discussed below. 

The chemical analytical results described below are discussed in the context of action levels and/or screening 
levels that were used at the time of each investigation or corrective action, where available. These action levels 
and/or screeiung levels for petroleum hydrocarbons are equivalent to the SCRs adopted by tire RWQCB in 
OnierNo. R2-2003-0080 (RWQCB, 2003a) for the Presidio and are tiie cleanup levels selected fortius CAP 
(Section 3.2). Figures 2-4 through 2-7, which are referred to below, present the chemical results exceeding CAP 
cleanup levels. Tables in Appendices B and C provide the analytical data from the previous investigations and 
corrective actions. 



2.4.1 1995-1996 Site investigation 

The USAGE retained Montgomery Watson to conduct an SI in three phases to determine the vertical and lateral 
extent of soil and groundwater contamination (Montgomery Watson, 1995a, 1996). The SI was initially 
conducted in response te a visual observance of stained soil downgradient from Building 1349. For discussion 
purposes, the results of the 1995-1996 SI are discussed relative to CAP cleanup levels (Section 3.2), as no 
screerung levels were used in the SI. 

Phases 1 and 2 (Montgomery Watson, 1995a) 

During Phase 1 in August 1993, the Army advanced 14 soil borings (1349SB01 tiunugh -13; 1349DB01) to 
depths ranging from 4.5 to 45 feet bgs (Figure 2-4). One grab groundwater sample and 51 soil samples were 
collected and analyzed for total petroleum hydrocarbons (TPH) as diesel (TPHd); benzene, toluene, 
efhylbenzene, and xylenes (BTEX ); and metals. 

In February 1994, Phase 2 of the SI was conducted to better define the extent of hydrocarbon contamination in 
the area of the drainage gully between the Building 1349 concrete pad and Washington Boulevard. Eight 
additional soil borings (1349SB14 through -21) were installed to depths ranging fiDm 15 to 40 feet bgs 
(Figure 2-4). A total of 37 soil samples and one giBb groundwater sample were collected during the Phase 2 SI 
and analyzed for TPHd and BTEX. Immunoassay screerung tests for TPHd were also conducted at six locations 
to assist in locating shallow soil borings. 
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Results of the Phase 1 and 2 sanpling indicated elevated TPH soil concentralions above cleam^i levels in the 
area of the guUy, between the Building 1349 coDciete pad and Washington Boulevard. TPHd-extiactable 
(TPHd-e; rBpiesenting l^diocarhon patterns lesembhng diesel fuel or fuel oil) was detected at a rrEcdniLim 
concerdralion of ITO.OCX) mOhgiams per kQogiam (mg/l^) at 1 foot bgs in this area (Appendix C) which 
exceeds the TPHd ecological cleani^) level of 700 mg/l^. The sourr^e of tins contaminalion was beheved to be 
eitiier a surface spOl of diesel and/or fuel oil near the guUy or an underground pipeline leak between the fuel 
dispensing slnicture and tiie AST. Toluene, efl^lbenzene, and xylenes were detected below cleanup levels at 
nEDdmumconcenbationsof 1.1, 2.6, and 20 rr^/l^ in the area ofTPH contamination (Appendix C). 

Metals delected at concentrations exceeding seipentinite bacl^iound values for tiie Presidio (EKI, 2002) were 
arsenic, beryllium, copper, lead, mercury, vanadium, and zinc (Appendix C). Metals detected in soil above 
serpentinite bacl^iound and deaniq) levels were arsenic and vanadium A statistical evaluation of metals, 
including an analysis of their occurrence with TPH, eti^'lbenzene, and xylenes, was condrrcted in the 1995 SI 
Report (Montgomery Watson, 1995a). The evaluation demonsliated tiiat the distilbutions of TPH, 
ethlylbenzene, and xylenes, which were associated with large standard deviations arxi stewness coeEEicients, 
were consistent witii tiie edstence of a fuel contaminalion at tiie site. In contrast, tiie distilbutions of metals 
were much smaller and faidy consistent Average concentrations of aU analytes (metals, TPH, eti::5'lbenzene, 
and xylenes), corresponding to each quartile of tiie TPH le/els, were tiien calculated The average qiertile 
concentiBtions of eti^'lbenzene and xylenes sliowed a strong relationship to tiie TPH levels. This is expected as 
tiiey are constituents of diesel and fuel oti, wliich are nieasured as TPH In contrast, the average metal levels of 
the sarrples conesponding to each of the four TPH qiertiles were statistically equivalent Based on this 
evaluation, Montgomery Watson corKluded that metal levels in soil at the Study Area are unrBlatEd to the TPH 
levels in tiie area, and with tiie exception of one lead result of 126 ng/kg (1349SB09 at 0.5 foot bgs), were 
assumed to be naturally occuning. The lead result is below the ecological special-status cleanLj) level of 160 
ng/1^. 

The two grab groundwater sanples were collected fiom boringsl349SB09 and -19, botii on the west side of 
Washington Boulevard, downslope of the drainage guUy. TPHd was detected at 110,000 micrograms per titer 
(lig/L), above tiie cleani^) level of 880 iig/L, in boring 1319SB19. Xylenes were detected below the cleaniqi 
level in the same boring. TPHd-e was detected at 110 pg/L in boring 1349SB09 (Appendix C tables). Low 
concentiBtions of total metals {chromium, copper, iron, manganese, nic]^, vanadium, and zinc) were also 
detected in giDundwater 

Pl^sical and biological tests were also conducted on a few soil sarrples to assess the viabtiity of various 
remediation technologies for soil at the Study Area, such as bioventing, in-situ taorBmediation, and soil v^ior 
extiaction (SVE). The resiils of tiiese analyses indicated that there is an availabitity of indigenous 
micrDoiganisms, adequate suppties of nitiDgen and phosphorous, and absence of envuDnmental toxins to those 
micrDorganisms. These results are fuitiier discussed in the context of possible corrective actions in 
Section 45.4 

Phase 3 (Montgomeiy Watson, 1996) 

In July and August 1995, the Army conducted an Additional SI (Phase 3). The objectives of the Additional SI 
were to: (1) further assess the extent of saturated zone contamination; (2) better define site geology; (3) collect 
soil and groundwater samples; and (4) install groundwater monitoring wells to monitor the site hydrogeology 
and water chemistry. Nine soil borings (1349SB22 through -30) were drilled to depths ranging from 38 to 58 
feet bgs (Figure 2-4). A total of 68 soil samples were collected from 5 to 58 feet bgs and analyzed forTPHd-e. 
TPHd-e was detected at all sample locations, with a maximum concentration of 990 mg/kg at 1349SB25 at 40 
feet bgs, which was below the water table at approximately 36 feet bgs. Concentratiorrs of TPHd-e in this 
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boiingweie 7.7 mg/l^aiid less fromthe surface to SOfeetbgs (Appendix C tables). A pattern of relatively low 
TPHd-e concenttalions in shallower sanples, but elevated TPHd-e concentrattons at depth, was also noted in 
borings 1349SB23, -26, and -28. However, all concentiations of TPHd-e ui sarrples collected above the water 
lable were below the cleanup levels. 

Two surface soil sanples (1349SS01 and -02} were also collected in Hie area of visually stained soil and 
analyzed for polycyclic aroiiBtic tydrocarfxms (PAHs). Only pyrene was detected at 3 mg/l^ in sanple 
1349SS02, below the cleanup level (Appendix: C). 

One grab groundwater sanple was also collected from each of Ihe nine bonngs and analyzed for TPHd-e and 
BTEX. TPHd-e was detected in groundwater at boiings 1349SB22, -25, and -27 (west and south of former 
Building 1349), with a maximum concenJration of 24,000 pg/L at 1349SB25, exceeding the deani^D level of 
880 pg/L (Appendix C tables). Soilsanples fromUas boring also had Ihe highest concentrabons of TPHd-e of 
Ihe sanples collected during Phase 3. 

Based on the results ofthegiab groundwater sanples, Ihree bonngs (1349SB26, -28, and -30) were converted to 
monitoring wdls (1349MW01 through -03) and sanpled in Augret 1995. The groundwater sanples were 
analyzed forTPHd-e and BTEX. No chemicals were detected in Ihese sanples (Appendix: C tables). 

2.4.2 Building 1349 AST Removal 

In October and November 1995, the USAGE implemented a removal action involving the demolition and 
removal of Building 1349 (100,000-gallon AST) and its associated piping and excavation of fuel- contaminated 
soil associated with former fueling operations at the Site {IT, 1996). The tank was prepared for demolition by 
triple-rinsing it using a high-pressure hydroblaster. The tank was then inspected for structural integrity' and 
determined to be in sound condition, with no holes orfailures. 

Following tQie demolition and removal of the Building 1349 AST and associated piping, soil excavation 
activities occurred in three areas, labeled as Areas 1, 2, and 3 on Figure 2-4. The Area 1 excavation was 
approximately 35 by 25 feet and extended to an approximate depth of 7 feet bgs. Excavation Areas 2 and 3 
were located on either side of the telecommunications conduit located parallel to Washington Boulevard, in the 
vicinity of Uie TPH contamination identified in the SI (Montgomery' Watson, 1995a, 1996). The Area 2 
excavation was approximately 70 by 25 feet and extended to a maximum depth of approximately 12 feet bgs. 
The Area 3 excavation was approximately 40 by 50 feet and extended to a depth of approximately 13.2 feet bgs. 
All three areas were backfilled with approximately 700 yards of controlled density fill. Excavation Areas 1 and 
2 were backfilled with controlled density fill to a minimum of 6 feet below grade and Area 3 was backfilled to 
within 1 foot of grade to facilitate the repavlng of Washington Boulevard (IT, 1996). In addition, approximately 
300 yards of pre-approved clean sand fih was backfilled on top of the controlled density fill at Areas 1 and 2 
(IT, 1996). 

Post- excavation samples were collected to characterize the limits of the excavations. Action levels used during 
the process were from the Fuel Product Action Level Development Report (FPALDR; Montgomery Watson, 
1995b); it is noted that these action levels are equivalent to the SCRs adopted by the RWQCB in Order No. R2- 
2003-0080 (RWQCB, 2003a) for the Presidio and are the cleanup levels selected fortius CAP. Immunoassay 
tests were initially used to indicate whetherTPHd concentrations were below the action levels. Post- excavation 
confirmation soil samples were then collected at each of the three areas and analyzed for TPHd, BTEX, and 
PAHs by a certified laboratory. Post- excavation conElrmation data Indicated the removal of all soils containing 
chemical concentrations in excess of the action levels with the exception of soils located directly underneath the 
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tdecommunicalions conduit (Figure 2-6). Soil excavation could not continue in tins area witiiout conprDmistng 
tire integiily of the tele:;ommnnicalions conduit Soil overic^iiig the conduit was renroved during this remedial 
action. The dimensions of Ihe soil column beneatir the conduit across Areas 2 and 3 measured ^jproxlmately 75 
feet long by 6 feet wide and 12 feet bgs. 

Soil sarrple results for the soil left in-place beneath the corduit are provided in Tables B-3andB-4. Based orr 
the results of nine post-excavation confirmation soil sanples, concentrations of TPHd in sod left in- place under 
or immediately adjacent to the conduit ranged ftonr 14^000 to 24,000 wgfkg in the 3 foot bgs interval; 13,000 to 
14,000 n^/1^ in tire 4 to 6 foot bgs interval; and 3,200 to 10,000 mg/1^ in tiie 12 foot bgs interval (Table B-1). 
Elevated concentiations of PAHs weae also detected in sod under the telecommunications conduit 
Concentrations for i^ihthalene and benzo(a)jyrene ranged i^i to 51 and 89 mg/1^, respectively. In addition, 
sevesBl PAHs, including benzo(a)anthracene, benzo(a)pyreiie, benzo(b)flouranthene, benzo(k}flourati]ene, and 
chrysene, were reported as non-detect in laboratory data; however, the analytical reporting timils (RLs) for tirese 
PAHs were several times greater than their corresponding cleani^D levels for the area BTEX were not detected 
above their respective action levels in the post-excavation confirmation sarrples. 

2.4.3 FDS Removals 

In 1996 and 1997, the USAGE retairred IT to remove all Presidio-wide piping associated with the former FDS 
(IT, 1999). The FDS removal actiorrs included the: (1) removal of FDS pipirrg or abandonment in place of FDS 
piping located in inaccessible and/or sensitive areas; (2) assessment of soil in FDS removal sections via field 
and laboratory analysis of soil samples; (3) excavation of petroleum hydrocarbon-affected soils and recycling 
and/or disposal of soils; and (4) resta ration of each FD S removal section, includirrg backfilling, paving, planting, 
and/or reseeding. IT divided the FDS removal action into 50 locations, each with its own trench and pipeline 
description, summary of excavations, and site-specific soil action levels. The soil action levels were the SCRs 
obtained from RWQCB Onder No. 96-070 (RWQCB, 1996); it is noted that tiiese action levels are equivalent to 
the SCRs adopted by the RWQCB in Order No. R2-2003-0080 {RWQCB, 2003a) for tire Presidio and are the 
cleanup levels selected forthis CAP. 

Two FDS pipeline removal actiorrs, MT-6 and MT-7, occmred in the vicinity of Building 1349 (IT, 1999). At 
these areas, soils were excavated beyond the pipe trench to meet the applicable soil action levels. The MT-6 
section of piping within the Study Area boundaries originated at Building 1349 and trended northeast to Kobbe 
Avenue (Figirre 2-4a). Approximately 550 linear feet of 6-inch pipehne were excavated and removed from 
section MT-6 within the Study Area. All piping which was located within the Study Area in section MT-6 was 
removed. Two nearly parallel trenches, approximately 250 to 300 feet long by 2 feet wide and 3 to 6 feet deep, 
were excavated within the Study Area (Figure 2-4a). 

The MT-7 section of piping within the Study Area boundaries originated at Building 1349 and trended generally 
east to Harrison Boulevard (Figure 2-4a). Approximately 500 linear feet of pipeline were excavated and 
removed from section MT-7 within the Study Area. All piping which was located within the Study Area in 
section MT-7 was removed. The MT-7 removal corrsisted primarily of three trenches within the Study Area 
(Figure 2-4a). The tivo northern trenches were approximately 175 feet long by 2.75 wide, and the southern 
trench was approximately 75 feet long by 2.75 feet wide. Minor trenches to the former AST were also 
excavated. The excavation depths varied from 1.5 to 6 feet bgs. 

Immunoassay test results for samples collected along the MT-6 and MT-7 trench excavatiorrs indicated that all 
TPH and PAH concentratiorrs were below action levels, except in three areas which were over-excavated (i.e., 
FDS Remedial Excavations South, Middle, and North). These three excavations were completed in the area 
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Doilii of BialdiDg 1349, where the Iwo parallel FDS pipelines in section Mr-6 (trending noith/south) met the 
east/west tending pipeline associated wilii section MT-7 (Figure 2-4a). The total volume of soils excavated 
from the three FDS Remedial Excavations was ^proximately 190 cubic yards. Post-excavalion confinnation 
soil sanples were collected from the bottoms and sidewalls of the FDS excavaHons and analyzed forTPH and 
PAHs by imminioassc^' analysis. Ten. percent of the sanples were also analyzed at an off-site laboratory for 
TPHd, TPH as fuel oil (TPHfo), and PAHs. Immunoasscy and laboratory analytical resulls for confinnation 
sarr5)les indicated Ihat soils exceeding Ihe action levels were left irr-place at the following FDS Remedial 
Excavations (Figure 2-4a and Appendix C tables): 

• FDS North: TPH was measured at >T380 mg/kg and PAHs at>5.0 iri four samples; labomtory results 
for sample FM06043W04 confirmed TPHd at 1,400 mg/kg, TPHfo at 1,800 mg/kg, and benzo(a)pyrene 
at 0.36 mg/kg; 

• FDS Middle: TPH was measured at>l,380 mg/kg and PAHs at >5.0 iritwo samples; laboratory results 
for sample FM07044W09 confirmed TPHd at 1,300 mg/kg, TPHfo at 1,800 mg/kg, and benzo(a)pyrene 
at 0.30 mg/kg; and 

• FDS South: TPH was measured at>6,856 mg/kg and PAHs at>5.0 mg/kg in two samples and TPH was 
measured at >1,380 mg/kg in one confirmation sample. 

The northern portiorrs of the MT-6 tench excavations and eastern portions of the MT-7 tench excavatiorrs were 
backfilled with overburden soil from the excavatiorrs to 18 inches bgs and with imported topsoil to the ground 
surface. Prior to using the overburdened soil as backfill, field immunoassay aird/or laboratory analyses were 
performed on the overbuiden soil to errsure the soil concentetiorrs were below the discharge criteria of 100 
mg/kg forTPH, 5.6 mg/kg for PAHs, and no detectable levels of BTEX (IT, 1999; RWQCB, 1996). Laboratory 
analysis of backfill soils used in the MT-6 tench excavation area suggests that the overburden soils contained 
TPHfo at 250 mg/kg (with a duplicate result of <540 mg/kg), which exceeded the discharge requirement of 100 
mg/kg. However, this concentetion did not exceed the himian health and ecological action levels (i.e., SCRs 
fromRWQCB Onier No. 96-070). 

According to the FDS Removal Report (IT, 1999), excavatiorrs of the FDS tenches and FDS Remedial 
Excavations in the vicinity of the former AST (i.e., the southem portions of the MT-6 tench excavatiorrs, 
westom portiorrs of the MT-7 tench excavations, and the three FDS Remedial Excavatiorrs] were backfilled 
with low temperature thermal desorption (LTTD]-teated soils te 2 feet bgs and imported top soil to the grourrd 
surface. The approximate areas with potential LTTD soil backfill are shown on Figure 2-4a. Analytical results 
for LTTD treated soils that were used as backfill confirmed that TPH, BTEX, and PAHs were below the action 
levels or SCRs from RWQCB Onier No. 96-070 (IT, 1999; EKI, 2004). 

2.4.4 Additional Investigation of FDS 

The USAGE retained Montgomery Watson to assess the presence of suspected FDS pipeline segments and 
evaluate whether releases of petolemn fuels occurred along the previously removed pipeline segments 
(Montgomery" Watson, 1999). For the Study Area, the objective of the investigation was te evaluate whether 
fuel was released from the former FDS pipeline at concentrations above the RWQCB Order 96-070 SCRs for 
pete leum- impacted soils. The former FDS pipehne evaluated during the investigation tended south from the 
tank across Washington Boulevard., approximately parallel to Lincoln Blvd., and through Former Fill Site 5 to 
Building 1773 (Figure 2-4a). 
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Three borings, FDSSB227 tiirough -229, were drilled at ^proximate 100-foot inteivals along the formGir FDS 
pipeline (Figure 2-4A). Soil san^ies were collected at ^proxirrBtely 3 feet bgs and 6 to 8 feet bgs. The soil 
sanples collected at 3 feet bgs were analyzed by imraunoasse^ techmques. TPHfo was not detected at a 
conceutetion equal to or greater tlian the SCR of 115 mg/l^ in Ihe tinee sanples. Montgomeiy Walson, 
Hieiefore, concluded that a decision document should be prepared recommending no further action for this 
portion of Ihe FD S. 

2.4.5 2002-2003 Site Investigation 

The Trust retained Treadwell & Rollo to conduct an SI to characterize the nature and extent of contamination at 
the Study Area and collect data required to evaluate potential remedial alternatives for the Study Area 
(Treadwell & Rollo, 2003a). The SI was conducted in two phases. Phase 1 was conducted in September 2002 
to identify the presence of contamination in suspected source areas. The purpose of Phase 2, conductod in April 
and IVIay 2003, was to delineate the nature and lateral and vertical extent of contamination found during Phase 1. 

During Phase 1, a total of 21 soil borings {1349SB100 through -120) were advanced to depths ranging between 
3 and 46.5 feet bgs (Figure 2-4). One boring (1349SB106) was later converted into a monitoring well 
(1349MW100). In preparation for the Fill Site 5 remedial action, which began in January 2003, monitoring well 
1349IVIW03 was abandoned. During Phase 2, a total of 18 soil borings (1349SB121 through -134; 
1349IVIW102, -104, -105, and 03R) were advanced to deptiis runging between 6 and 48 feet bgs (Figure 2-4). 
Six of the borings were later converted into monitoring wells {1349MW101 tiniDugh-105, and -03R). 

A total of 85 soil samples were collectod during Phases 1 and 2 of the SI. The soil samples were analyzed for 
TPHd, TPHfo, and/or PAHs. A total of 11 grab groundwater samples were collected and analyzed for TPHd 
and TPHfo. Phase 1 monitoring well 1349IVIW100 was first sampled as part of the Presidio-wide Groundwator 
IVIonitoring Program begiiming intiie Fourlh Quarter 2002. The monitoring wells installed during Phase 2 were 
sampled for the first time as part of the Presidio-wide Groundwater Monitoring Program beginning with the 
Second Quarter 2003. .All Building 1349 morutoring wells are now sampled as part of the Presidio-wide 
Groundwator Monitoring Program (Treadwell & Rollo, 2004). The analyses for groundwater monitoring well 
samples include TPH as gasoline (TPHg), TPHd, and TPHfo; PAHs; volatile organic compounds (VOCs); 
organochlorine pesticides (OCRs) and polychlorinated biphenyls (RGBs); chlorinated herbicides; dissolved 
oxygen; hexavalent chromium; total dissolved sotids; dissolved metals; and general chemistry parametors. 

Soil and groundwater results from the SI were compared with screening levels. For petioleum-related 
constituents in soil (i.e., TPHd, TPHfo, and PAHs), the most stiingent of tire following SCRs from RWQCB 
Onier No. R2-2003-0080 (RWQCB, 2003a) were used as screening levels: 

• Protection of Human Healtii, Residential Use (0 to lOfeetbgs)- Although planned land use at the Site 
is recreational, more stringent residential cleanup levels were used to facilitate decisions for future 
unrestricted site use. 

• Protection of Ecological Receptors, Terresbial (0to3 feet bgs) 

• Protection of Groundwater Resources at Drinking Walsr Levels (greater than 10 feet bgs) - Two 

separate cleanup levels were used depending on whether tire contamination was less than or greater than 
5 feet above groundwater In the absence of SCRs and to assess PAHs in soils greater than 5 feet above 
groundwater, RWQCB environmental screerung levels (FSLs; RWQCB, 2003b] for groundwater 
protection were used. 
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For giDundwateir, diinking water clearn^) levels from the Clearnq) Levels Document (EKI, 2002), wMch consist 
of ellher meixunLini contammant levels (MCLs) or risk- based drinking water standairis, were used as screening 
levels. Values for surface water or freshwatsr seeps were oot considered ^jpUcahle to Ihe Study Area because 
Hie nearest identified seep is over 500 feet ftoni the Site arxi southwest of Former Fill Site 5 (TreadweU Se RoUo, 
2003a). 

It is noted that Ibese screening levels, except for the FSLs used for PAHs in soil, are equivalent to Ibe SCRs 
adopted by Ibe RWQCB in Order No. R2-2003-0080 (RWQCB, 2003a) for the Presidio and are the cleamj) 
levels selected forthis CAP. 

The soil sanple results are discussed below. Tbe groundwater results are described in Section 2.46. 

SoU TPH Results 

Seventy-one soil samples were analyzed for TPHd and TPHfo during the SI. In addition to the TPHd and 
TPHfo results, the laboratory reported concentrations of TPH within the diesel range (C12-C24] that did not 
match the typical diesel standard; these results are identified as "unknown" fuel hydrocarbons (TPHd-unk). The 
majority of TPHd-unk detections had corresponding TPHfo detections which indicates that the heavier 
hydrocarbon degradation products are likely conbibuting to the unknown diesel range quantitation. TPHd-unk 
does not have a specified cleanup level; therefore, TPHd-unk concentrations were evaluated using the more 
conservative TPHd soil cleanup levels versus the TPHfo soil cleanup levels. The TPHd, TPHfo, and TPHd-unk 
results are summarized in Table B-1 and shown on Figures 2-4 and 2-5. The following summarizes the detected 
TPH results: 

• TPHd was detectod in 35 of the 71 samples at concentrations ranging from 1.1 to 17,000 mg/kg. Six of 
the results exceeded the applicable screening levels forTPHd. 

• TPHfo was detected in 31 of the 71 samples at concentrations ranging from 11 to 11,000 mg/kg. Five 
of the detections were above the applicable screening levels for TPHfo with one non-detect sample 
having a laboratory RL above screening levels. 

• TPHd-unk was detected in 22 of the 71 samples at concentrations ranging from 1.3 to 2,600 mg/kg. 
Two of the results were above the applicable screening levels forTPHd. 

Soil PAH Results 

A total of 80 soil samples, including seven quality' control duplicate samples, were collected and analyzed for 
PAHs during the SI. The PAH results are summarized in Table B-2 and shown on Figures 2-4 and 2-5. The 
following three PAHs had concentrations exceeding screening levels: 

• Benzo(a)pyrene was detected in 34 of the 80 samples at concentrations ranging from 0.0019 to 0.260 
mg/kg. Nine of these detections exceeded the applicable soil screening level and one non-detect sample 
had an RL greater than the applicable soil screening level. 

• Chrysenewas detected in 30 of the 80 samples at concentrations ranging from 0.0016 to 19 mg/kg. One 
of these detections at 19 mg/kg exceeded the applicable soil screening level. 
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• Dibenzo(a,hlaiitliracene was detected in 32 of the 80 samples at concentiations ranging from 0.0021 to 
0.23 mg/kg. Three of these detections exceeded the applicable soil screening level. 

2.4.6 Groundwater 

Groundwater samples for the Study Area have been collected during the 1995-1996 SI, the 2002-2003 SI, and as 
part of the Presidio-Wide Groundwater Monitoring Program {Semiannual Groundwater Monitoring Report, 
First and Second Quarters 2004 - Tmadwell & Rollo, 2004). Tables B-5 through B-11 present the 2003 SI and 
quarterly groundwater samphng results. The groundwater results from the 1995-1996 SI are discussed in 
Section 2.4.1 and presented in Appendix C. Figure 2-7 summarizes the analytical results from the SI grab 
groundwater samples and groundwater monitoring wells in the Study Area that had observed concentrations of 
chemicals in excess of cleanup levels, with the exception of select metals to be discussed below. 

It should be noted that grab groundwater samples collected from soU borings during SI activities were for 
screerring purposes only. Several factors, including high turbidity and possible cross-contamination as a result 
of drilling through overlying impacted soil zones, may have affected the data quality of these samples. As such, 
grab groundwater analytical results may not be indicative of actual groundwater conditions at a given location, 
though they are used to evaluate nature and extent of contamination in this C A P. 

As part of the Presidio-Wide Groundwater Monitoring Program (Treadwell & Rollo, 2004), groundwater 
samples at the Study Area are analyzed for general minerals, dissolved metals, total dissolved solids, hexavalent 
chromium, dissolved oxygen, OCPs, PCBs, chlorinated herbicides, VOCs, TPH, and PAHs. Analytes have been 
detected in various groundwater grab samples and groundwater samples from monitoring wells; however, only a 
few compounds have been detected above their respective cleanup levels. Compounds detected above cleanup 
levels include the following: 

• TPHg and TPHd in one monitoring well (1349MW100) and three groundwater grab samples from the 
2003 SI; 

. benzene in two monitoring wells (1349MW100 and 1349MW02); 

• PAHs: benzo( a) anthracene in one monitoring well (1349MW100) and dibenzo( a, h) anthracene and 
indeno(l,2,3-cd)pyrene in one monitoring well (1349MW03); 

• metals, total chromium (1349MW02, 1349MW03, and 1349MW03R), arsenic (1349MW01, 
1349MW100, and 1349MW105), and nickel (1349MW103) ; and 

• OCPs in five monitoring wells (1349MW100, 1349MW03R, 1349MW101, and 1349MW 102, installed 
as part of Building 1349 SI activities and LF5GW104, installed as part of Former Fill Site 5 activities). 

These results are discussed below. 
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Groundwater TPH Results 

TPH compoiuids were detecied in three of the 11 groundwater grab samples from the 2003 SI and one of the 
nine Study Area groundwater monitoring wells at levels that exceed their respective cleanup levels {Table B-6). 
TPH results are summarized below: 

• TPHd was detected in September 2002 groundwater grab samples from 1349SB111, -108, and -103 at 
concentrations of 960, 24,000, and 14,000 pg/L, respectively. It is noted, however, that TPHd has not 
been detected in groundwater from nearby wells (i.e., 1349MW103 in the vicinily of borings 
1349SB108 and -111; and 1349MW03 and -102 which are proximate to and apparently downgradient of 
1349SB103). NolB that well 1349MW03 was last sampled in August 2002 and has been subsequently 
abandoned and replaced by 1349MW03R. 

• TPHd and TPHg have been routinely detected in groundwater monitoring well 1349MW100. 
Concentrations of TPHd and TPHg were 3,600 and 920 pg/L, respectively, m May 2004. 

Groundwater VOC Results 

Groundwater samples were analyzed quarterly for VOCs begirming in the fourth quarter 2002 and continuing 
through the first quarter 2004 as part of tire ongoing Presidio-Wide Groundwater Monitoring Program (Table B- 
7). BTEX compounds have been detected in morutoring well 1349MW100, although only benzene has been 
detected above the cleanup level of 1 pg/L. The maximum concentration of benzene was in June 2003 at a 
concentration of 27 pg/L. The benzene concentration in well 1349MW100 was 24 pg/L during the most recent 
sampling event for VOCs in March 2004. There was also one detection of benzene at 1.1 pg/L in well 
1349MW02 in November 2001; however, the duplicate result for this sample was 0.8 pg/L and benzene has not 
been detected in the well since that time. BTEX compounds were not detected above laboratory RLs or cleanup 
levels in the other Study Area monitoring wells. 

Groundwater PAH Results 

Groundwater samples from the Study Area groundwater monitoring wells have been analyzed for PAHs 
routinely since installation of the wells. Two (1349MW03 and -100) of the Study Area monitoring wells have 
had detectable concentratiorrs of PAH compounds (Table B-9]. Anthracene, benzo (a) anthracene, cluysene, 
fluoranthene, fluorene, naphthalene, phenanthrene, and pyrene have been detected in groundwater samples 
collected from well 1349MW100. Only benzo (a) anthracene concentrations have exceeded the cleanup level. 
Benzo(a)anthracene was detected in four of the six samples collected from tins well since December 2002. The 
cleanup level for benzo (a) anthracene is 0.1 pg/L and all detected concentrations ranged between 0.14 and 0.53 
pg/L, with the exception of a concentration of 6.2 pg/L detected in March 2004. 

Dibenzo(a,h)anthracene and indeno(l,2,3-cd)pyrene were detected in well 1349MW03 in November 2001 at 
concentrations of 0.36 and 0.17 pg/L, respectively. These concentrations exceed the laboratory repoiUng limits 
of 0.2 and 0.14 pg/L for dibenzo( a, h] anthracene and indeno(l,2,3-cd)pyrene, respectively, which are selected as 
cleanup levels in this CAP (Section 3.2). It is noted, however, that these compounds were not detected in 
groundwater from this well over the three quarters of samphng conducted in 2002. Well 1349MW03 has 
subsequently been abandoned to accommodate Former Fill Site 5 corrective aclaon excavation activities. 
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Groundwater OCP Results 

OCP analyses have been peifonned on groimdwatBr samples collected from Building 1349 gromidwater 
monitoring wells on a quarisrly basis as part of the ongoing Presidio-Wide Groundwater Monitoring Program. 
OCP analytical results are summarized in Table B-8. 

Groundwater monitoring wells 1349MW100, 1349MW03R, 1349MW101, 1349MW102, and LF5GW104 are 
the only wells that have had detectable concentrations of OCPs. The OCP beta-BHC was detected in Mareh 
2004 at latoratory qualified concentrations of 0.08 C ^ig/L and 0.06 C jig/L at wells 1349MW03R and 
1349MW101, respectively. The OCP gamma-BHC was detected once dmlng December 2003 at a laboratory 
qualified concentrationof0.07CJ + pg/L atwell 1349MW102. Former Fill Site 5 monitoring well LF5GW 104, 
located to the west of Building 1349, had one observed detection of beta-BHC in March 2004 (0.07 C ]ig/L). 
No other OCPs have been detected during any other quarterly monitoring event in Former Fill Site 5 monitoring 
wells. Wells 1349MW101, 1349MW102, 1349MW03R and LF5GW104 are all located approximately west of 
well 1349MW 100 in the approximate area of Former Fill Site 5. The only Study Area well to have repeated 
detectable concentrations of OCPs is 1349MW 100. Fifteen different OCPs have been detected in 1349MW 100 
at concentrations ranging from 0.06 to 6.1 pg/L. Figure 2-7 depicts the laboratory results of the 10 OCPs at 
1349MW100 that have been detected above their respective cleanup levels since groundwater monitoring was 
initiated in December 2002. 

In August 2003, a pilot study was conducted in support of the Development of Freshwater TPH-diese! and TPH- 
fuel oil Point of Compliance Concentrations, Presidio of San Francisco, San Francisco, California (BBL, 2003) 
to evaluato whether the centrifugation technique could be successful in removing elevated levels of pesticides in 
well 1349MW100 while retaining similar concentrations of petroleum hydrocarbons. The candidate well was 
sampled as part of the Presido-wide Groundwater Monitoring Program (Treadwell & Rollo, 2004) and chemical 
analyses of pesticides were conducted on both centrifuged and uncentrifuged samples. Following 
centrifugation, pesticides concentrations decreased only slightly. For example, heptachlor decreased from 2.6 to 
2.0 pg/L. This is further discussed in Appendix D. 

Groundwater Metals Results 

Three dissolved metals (total chromium, arsenic and nickel) have been detected in groundwater samples from 
various Study Area monitoring wells during the quarterly sampling events at concentrations in excess of their 
respective cleanup levels. Table B-11 summarizes the analytical results for dissolved metals and corresponding 
cleanup levels. Groundwater samples containing concentrations of metals above the applicable cleanup levels 
are shown on Figure 2-8. 

Total chromium has been routinely detected at concentrations in excess of the cleanup level (50 pg/L) at three 
monitoring wells, 1349MW02, 1349MW03, and 1349MW03R. Concentrations in excess of the cleanup level 
have ranged from 59 to 130 J pg/L at these wells. 

Arsenic was detected at concentrations in excess of the cleanup level (10 pg/L) at three monitoring wells, 
1349MW01, 1349MW100, and 1349MW105. Concentrations in excess of the cleanup level have ranged from 
11 pg/L to 23 J pg/L at 1349MW100 and 10 pg/L to 12 J-l-pg/L at 1349MW105. Only one exceedence of the 
cleanup level, 14 pg/L, was detected at 1349MW01 in December 2002. 

Nickel was detected at concentrations in excess of the cleanup level (100 pg/L) at one monitoring well, 
1349MW103. Concentrations of nickel in excess of the cleanup level ranged from 100 to 180 pg/L. The 
maximum concentration of 180 pg/L was detected in March 2004. 
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Appendix E provides a moie detailed discussion of Ihe occinieiice of these dissolved metals at the Study Area 
and the nature and extent of these metals, in contExt with Appendix E, is fuifherdescribed in Section 2.5.2. 

2.5 Nature and Extent of Contamination 

This section presents an analysis of the nature and extent of contamination in soil and groundwater at the Study 
Area based on the potential souree areas and results of previous investigations and corrective actions identified 
in Section 2.4. For the identification of impacted areas, the chemical data were compared with cleanup levels 
for this CAP which are introduced and selected in Section 3.2. For petroleum constituents in soil, the cleanup 
levels include human health (residential] from to 10 feet bgs, ecological (terrestrial] from to 3 feet bgs, and 
protection of groundwater resources (greater than 10 feet bgs); it is noted that these petroleum cleanup levels are 
equivalent to the FPALDR and SCR levels used during the AST and EDS removal actions and 2003 SI 
screening discussed in Section 2.4. For metals in soil, the cleanup levels include human health (residential] 
from to 10 feet bgs, ecological (special-status) from to 3 feet bgs, and background concentrations 
(predominantly for serpentinite soils). For groundwater, cleanup levels include drinking water levels (i.e., 
MCLs or risk-based standards). 

This discussion relies on data representing current conditions in soil at the Study Area. Therefore, sample 
results associated with soils that were removed during the AST and FDS removal actions are not included to 
evaluate current nature and extent of contamination. 



2.5.1 Nature and Extent of Contamination in Soil 

Petroleum-related compounds and metals have been detected in sod at concentrations above cleanup levels. 
OCPs have not been tested in Study Area soil, though OCPs have been detected in groundwater. Below is a 
discussion of the nature and extentof contamination for each of these constituents in sod at the Study Area. The 
sod data are presented in Appendix B and C tables and summarized on Figures 2-4 through 2-6. 

Petroleum-Related Compounds 

The results of analyses conducted on soil indicate that TPHd (including TPHd-unk and TPHd-e], TPHfo, and 
PAHs are present at concentrations above applicable soil cleanup levels at the Study Area. The cleanup level 
exceedances, which are presented on Figures 2-4 and 2-5, indicate that soil contamination falls into two general 
zones: shallow sod and deep soil. In addition, residual contamination associated with the telecommunications 
corridor is a third zone of soil contamination. These zones are summarized below and analyzed in detail in 
Chapteis 3 and 4: 

• Shallow soil (0 to 10 feet bgs): Soil analytical results indicate that soil is impacted with the following 
constituents at concentrations that exceed the applicable soil cleanup levels: TPHd (including TPHd-unk 
and TPHd-e), TPHfo, total TPH (by immunoassay, assumed to be representative of TPHd or TPHfo), 
benzo(a]pyrene, dibenzo(a,h] anthracene, and chiysene. Three areas of shallow soil contamination are 
present at the Study Area as follows; 

1. North of Fonner Building 1349 (in the vicinity of the Former FDS Excavation Areas) : An area 
extending approximately 20 to 90 feet north of the former Building 1349 in the vicinity of the 
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previous FDS excavations contains TPH and PAHs above deani^) levels. The volume of 
iiipacted soil is estimated to be ^piDxinBtely 630 cubic yaids. 

2. North FDS : Shallow soil along a fonner FD S pipeline contains PAHs above cleanup levels in 
two areas (around borings 1349SB112 and -113). The total volume of impacted soil is 
estimated to be approximately 60 cubic yards 

3. Northeast of telecommunications corridor and southeast of Former Building 1349 : An area 
approximately 5 to 10 feet east- northeast of the telecommunications conduit contains TPHd-e 
above cleanup levels. The volume of impacted soil is estimated to be approximately 90 cubic 
yards. 

• Deep soil (>10 feet bgs): Soil In the vicinity of 1349SB127 is impacted vifith TPHd at concentrations 
that exceed the applicable soil cleanup levels. This area of deep soil contamination falls vifithin the 
boundaries of the shallow soil contamination area north of the former Building 1349. The 
contamination is known to extend vertically to approximately 20 feet bgs. The volume of impacted soil 
is estimated to be approximately 30 cubic yards. 

• Shallow and deep soil adjacent to the telecommunications corridor: Impacted soil was left in-place in 
the vicinity of the telecommunications corridor during the previous removal action. Soil in this area is 
impacted with TPHd and PAHs exceeding applicable soil cleanup levels. The volume of impacted soil 
is estimated te be approximately 380 cubic yards. 

Metals 

Metals detected in Study Area soils at levels exceeding applicable cleanup levels and background values are 
arsenic and vanadium. Serpentinite is the predominant soil lithology at the Study Area. Therefore, seipentinite 
background concentrations were used for an initial screening to assess if metals are present in Study Aiea soils 
at concentrations above background, although other soil types are applicable to the Study Area, as discussed 
below. 

The background threshold concentration for arsenic in serpentinite soil is 5.4 mg/kg. Six samples within the 
to 10 feet bgs depth interval had arsenic concentrations ranging from 5.6 to 9.5 mg/kg, exceeding this 
background concentration. Four of these detections were in samples collected at 10 feet bgs (at borings 
1349SB02, -03, -10, and -12). Only tivo samples collected in shaltower soils (4 feet bgs at boring 1349SB04 
and 5 feet bgs at boring 1349SB05) had arsenic concentrations which also exceeded the background serpentinite 
concentration of 5.4 mg/kg. However, arsenic in Study Area soils is believed te be naturally occurring, based on 
the following: 

• The 95 peroent upper confidence limit on the arithmetic mean (95%UCL) concentration for arsenic in 
Study Area soils from to 10 feet bgs is 4.4 mg/kg, which is below the background concentration for 
serpentinite soils of 5.4 mg/kg. 

• Arsenic concentrations in Study Area soils generally increase with depth which would not be 
representative of a surface or near-surface release of contaminants (from the foimer ASTs or FDS). 
Arseruc concentrations in shallow soils from to 6 feet bgs range up to 6.4 mg/kg with an average 
concenb'ation of 3.6 mg/kg, whereas arsenic concentrations range up to 13.4 mg/kg with an average 
concentration of 6.3 mg/kg in deeper soils from 10 to 20 feet bgs. Additionally, four of the highest 
concentrations of arseruc in to 10 feet bgs soils (ranging from 5.7 to 9.5 mg/kg), which exceed the 
serpentinite background concentration of 5.4 mg/kg, are all associated with samples collected at 10 
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feetbgs. It is notEcl that liiis genesral tend of higher arsenic concenbations in deeper soils was also 
observed in soils prior to Ihe excavations performed dining the AST removal. 

• There appears to be a strorrg relattorrship betweerr arsenic and iron concentratiorrs in Study Area soils. 
High arsenic concentrations are t^'pically associated with high iron concentrations. In addition, the two 
highest concentrations of arsenic (9.5 and 7 mg/kg) were detected in samples with two of the highest 
levels of iron (44,700 and 58,800 mg/kg, respectively). This indicates that elevated aiserric 
concentrations are hkely associated with the natmal geochemical environment of Study Area soils. 

• A review of boring logs for samples with elevated aiseruc concentrations above tire seipentinite 
background level indicates that the sampled soils were generally mixtures of sandy clay, clayey silt and 
silty sands, with vaiylng amounts of weathered gmvels. Weathered fragments of sandstone, siltstone, 
and shale were prevalently described in all boring logs for these samples (Montgomery Watson, 1995a). 
These materials are derived from the weathering of localized Sheared Rock and Jumssic/Cretaceous 
Sedimentary Rock Units. As noted in Section 2.1.1.2, these secondary geologic units have not be 
characterized geocheniically in terms of background metals for the Presidio (EKI, 2002). For this 
reason, exceedances of the serpentinite backgroimd concentration in these samples are not necessarily 
indicators that the arsenic is indicative of site-related contamination, but rather could be related to 
background conditions. 

For vanadium, only one result at 77.4 mg/kg in 1-foot bgs soil (1349SB01) slightly exceeded the cleanup level 
and serpentinite background concentration of 74 mg/kg. The 95%UCL concentration forvanadiiun remaining 
in Study Area soils from fc) 3 feet bgs (which is the depth interval of concern for terrestrial ecological 
receptors which drive the cleanup level for vanadium) is 70.2 mg/kg, which is below the serpentinite 
background concentration. 

Furthermore, as discussed in Section 2.4.1, a statistical evaluation of metals, including an analysis of their 
occurrence with TPH constituents, was conducted in the 1995 SI Report (Montgomery Watson, 1995). The 
evaluation concluded that arsenic and vanadium levels in soil at the Study Area are unrelated to TPH and are 
likely naturally occurring. 

Based on this evaluation, it is concluded that residual metals concentrations in soil at the Study Area are below 
cleanup levels and/or are naturally occurring. 

OCPs 

OCRs have not been analyzed in soil samples at the Study Area. Based on the results of groundwater 
monitoring, OCPs appear to be hmited to the area around well 1349MW100. Soil in this area was previously 
excavated to a depth of 12 feet bgs during the AST removal program (Section 2.4.2). Therefore, OCPs are not 
expected to be currently present in soil at levels that would pose a risk to human health or the environment at the 
Study A rea. 

2.5.2 Nabire and Extent of Contamination in Groundwater 

TPHd, TPHg, benzene, benzo( a) anthracene, dibenzo(a,h] anthracene, and indeno(l,2,3-c,d)pyrene, as well as 
several OCPs and metals have been detected in groundwater at concentrations above cleanup levels. Below is a 
discussion of the nature and extent of contamination for each of these constituents in groundwater at the Study 
Area. The grormdwater data are presented in Tables B-5 through B- 11 and summarized onFigmes 2-7 and 2-8. 
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TPH 

Grab groundwater samples from four locations from the 1995-1996 SI (1349SB25, -27, -22, and -19) and three 
locations from the 2003 SI (1349SB111, -108, and -103) had elevated TPHd concentrations; however, 
monitoring wells installed upgmdient and downgradient from these boring locations have no groundwater 
samples with TPHd exceedances since they were installed and first sampled during the second guarter of 2003. 
TPHd and TPHg have only been detected in excess of the cleanup level atone monitoring well, 1349MW100. 

VOCs 

Benzene is the only BTEX compound detected at Study Area monitoring wells in excess of the cleanup level. 
Benzene has routinely been detected in excess of the cleanup level in one morritoring well, 1349MW100. The 
low benzene concentiation detected in well 1349MW02 was non-repeatable. 

PAHs 

Benzo(a)anthracene has been detected at concentrations m excess of the cleanup level m one monitoring well, 
1349MW100. One groundwater monitoring well (1349MW03, which has subseguenfly been abandoned) had 
detectable concentrations of dibenzo( a, h) anthracene and indeno(l,2,3-cd)pyrene above cleanup levels in 
November 2001, but these compounds were not detected in the well over the three guarters of sampling 
conducted in 2002. 

OCPs 

Samples of groundwater from monitoring well 1349MW100 consistently contain concentrations of OCPs above 
the applicable drinking water cleanup levels. No other Study Area wells or adjacent Former Fill Site 5 wells 
have had detectable concentrations of OCPs above the applicable cleanup levels for the Study Area. The low 
concentrations detected in other wells have been non-repeatable and other results for OCPs in those wells were 
below labomtory RLs. 

The occuriBnce of OCPs at 1349MW100 is not clearly related to any previous Building 1349 operational 
activities. Appendix D provides a discussion of the properties and occurrence of OCPs in relation to the 
conditiorrs observed at the Study Area. Appendix D also provides several scenarios that could potentially 
account for the occurrence of OCPs at the Study Area. Although there are several potential scenarios that could 
explain the occuiience of OCPs at 1349MW100, there is no clear evidence that any of the scenarios actually 
occurred at the Study Area and all are based on speculation. Most of the soil column above and immediately 
adjacent to 1349MW100 has already been excavated as part of previous corrective actions and therefore, the 
opportunity to further investigate the historic source of the OCPs detected in 1349MW100 is hindered. 

Metals 

The dissolved metals, total chromium, arseruc, and nickel have been detected in Study Area monitoring wells at 
concenbatioirs in excess of the cleanup level as follows: 

• Total chromium has been detected at concentratiorrs in excess of tire cleanup level (50 pg /L] at three 
monitoring wells, 1349MW02, 1349MW03, and 1349MW03R. 

• Arseiric was detected at concentrations in excess of the cleanup level (10 pg/L) at three monitoring 
wells, 1349MW01, 1349MW100 and 1349MW105. 
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• Nickel was detected at concentrations in excess of the cleanup level (100 pg/L) at one monitoring well, 
1349MW103. 

Concentrations and distributions of these and other trace elements analyzed in groundwater samples suggest it is 
unlikely that these concentrations represent significant impacts associated with past activities at the Study Area. 
Rather, it is likely that the limited detections above cleanup levels reflect naturally occurring metals. For 
example, elevated naturally occurring chromium has been documented in Presidio-wide groundwater (EKI, 
2002). The elevated concentrations of chromium are related to naturally occurring chromium in serpentinite, 
which has also been documented to have elevated concentrations of nickel (EKI, 2002). As discussed in Section 
2.5.1, Study Area soil is characterized as slope debris and ravine fill deposits derived from underlying bedrock 
including serpentinite, shale/siltstone, sandstone, and interbedded weathered clay and silt. Both Study Area soil 
and the underlying bedrock are understood to contain naturally occurring arsenic, as discussed in Section 2.5.1, 
based on the statistical evaluation of arsenic concentrations in Study Area soil. 

It should be noted that it is common to observe localized variability in concentrations of naturally occurring 
metals in groundwater. Geochemical variations (and resulting variations in concentrations of metals in 
groundwater) observed at the Study Area, likely reflect influence from past site activities as well as natural 
variability. In particular, slightly elevated concentrations of metals in 1349MW100 are likely associated with 
the development of anoxic conditions due to readily degradable organic compounds associated with releases of 
diesel or fuel oil. Introduction of petroleum hydrocarbons as a food source for bacteria helped modify 
geochemical conditions, creating anoxic/low oxic conditions which in turn changed the partitioning 
relationships among metals, such that aqueous concentrations at some locations shghfly exceed groundwater 
cleanup levels. Additional variations in concentrations of metals in groundwater are likely associated witii 
natural variability in geochemistry across the Study Area. Specifically, slightly elevated concentrations of 
metals in 1349MW105 are likely associated with higher pH values observed in this area. The observed 
variability of these constituents and geochemistry are discussed in greater detail in A ppendix E . B ased on these 
observations, elevated metals concentrations in groundwater above cleanup levels are considered to be 
associated with the geochemical conditions at the Study Area. 
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3. Summary of Site Risks 



This section presenis Ihe remedial action objectives (RAOs) and identifies the cleam:^) levels, conlaminants of 
concern (COCs), and rEsnedial units (RUs) forthis CAP. 

3.1 Remedial Action Objectives (RAOs) 

RAOs are statements of the general goals of an envinjrunental cleanup. For the cleanup remedies to be 
conducted at the Study Area, the RAOs include the following: 

• PrDtection of human health and the environment; 

• Cost-effective cleanup of the Study Area consistent with its potential land use; 

• C ompliance with State and Federal environmental laws; 

• Consistency of selected remedial alternatives at the Study Area with the overall transformation of the 
Presidio into a national park site; and 

• Preference for permanent ("clean closure") remedies whenever practicable, cost-effective, and 
consistent with current or anticipated land use. 

3.2 Development of Cleanup Levels and Identification of COCs 

This section presents the Study Area collective action soil and groundwater cleanup levels which are used to 
evaluate and select COCs. Chemical-specific regulatory levels were adopted as CAP cleanup levels, when 
available. The chemical- specific regulatory levels include SCRs for petroleum hydrocarbons and related 
constituents in soil adopted by the RWQCB in Onler No. 92-2003-0080 (RWQCB, 2003a) and Federal and 
California State MCLs for chemicals in groundwater. In the absence of SCRs or MCLs, Presidio-specific risk- 
based cleanup levels presented in the Cleanup Levels Document {FKI, 2002) were selected. 

The Cleanup Levels Document identifies several steps to select chemical- and site-specific cleanup levels (FKI, 
2002). For soil, this includes identification of the following: impacted media, predominant soil lithology, 
planned human land use (residential, recreational, or commercial/industrial), planned ecological land use 
(including the presence of special-status species), the presence of petroleum related chemicals, depth to 
groundwater, and resources to be protected. The most stringent soil cleanup level is then selected as the 
applicable cleanup level. For groundwater or surface water, the following attributes must be identified: type of 
water body and level of protection required. The most stringent groundwater cleanup level is then selected as 
the applicable cleanup level. Accordingly, Presidio cleanup levels are media, location, and depth- specific. 

3.2.1 Soil Cleanup Levels 

For petroleum- related constituents in Site soils (i.e., TPHd, TPHfo, and PAHs), the most stringent of the 
following SCRs from RWQCB Onier No. R2-2003-0080 (RWQCB, 2003a) were selected as cleanup levels: 
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• Protection of Human Health, Residential Use (0 to lOfeetbgs) - Although planned land use at the Site 
is recreational (EKI, 2002], more sblngent residential cleanup levels were selected to facilitate decisions 
for future unrestricted Site use. 

• Protection of Ecological Receptors, Terrestrial (0to3 feet bgs) 

• Protection of Groundwater Resources at Drinking Water Levels (greater than 10 feet bgs) - Two 

separate cleanup levels were selected depending on whether the contamination was less than or greater 
than 5 feet ahove groundwater. Historically, the minimum depth to groundwater at the Site is 25 feet 
bgs. Therefore, for the 10 to 20 foot bgs depth interval, it was assumed that the contamination was 
greater than 5 feet atove groundwater. For depths over 20 feet, the contamination was evaluated on a 
location-specific basis to determine if it was within 5 feet of groimdwater, based on historical 
groundwater measurements. 

Non petroleum- related compounds detected in Site soils are metals. The following cleanup levels from the 
Cleanup Levels Document (EKi, 2002) are applicaile formetals in soih 

• Protection of Human Health, Residential Use (0 to lOfeetbgs)- Although planned land use at the Site 
is recreational (EKI, 2002], more stringent residential cleanup levels were selected to facilitate decisiorrs 
for future unrestricted Site use. 

• Protection of Ecological Receptors, Special-Status (0 to 3 feet bgs) - The Site falls within a special- 
status species ecological area and historic forest zone (EKI, 2002). 

• Background Concentrations for SerpenHnite - The predominant iithology at the Site is serpentinite or 
soils that, in part, are derived from serpentimte components of the Franciscan Formation bedrock (slope 
debris and ravine fill as described in Section 2). Therefore, serpentimte background concentrations 
were used for an initial screening to assess if metals are present in Study Area soils at concentrations 
above background. However, as discussed in Section 2.1.1.3, the slope debris and ravine fill deposits at 
the Study A rea are derived from local weathered bedrock sources, including serpentinite, shale/siltstone, 
sandstone, and interbedded weathered clay and silt The significance of this is that these secondary 
geologic units (i.e. the Sheared Rock and Jurassic/Cretaceous Sedimentary Rock) have not been 
characterized geochemically in terms of background metals for the Presidio (EKI, 2002]. Hence, these 
Study Area units may have background metals "signatures" that differ from the primary soil or bedrock 
types and therefore, can be confused with contamination (EKI, 2002). For this reason, seipentinite 
background concentrations are selected as cleanup levels, in conjunction with an evaluation of 
background bends on a sample-specific basis. 

The most stringent of the human health and ecological cleanup levels was selected as the cleanup level for each 
metal, except in cases where background concentrations where higher, in which case background concentrations 
were selected as the applicable cleanup levels. 

Chemical-specific Site cleanup levels are presented in Tahle 3-1 for the chemicals detected in soils. The 
Presidio-Wide Quality Assurance Project Plan (QAPP; TetraTech, 2001) analytical RLs and laboratory RLs are 
also listed. Altlrough in several cases the QAPP analytical RLs exceed the cleanup levels, the laboratory RLs 
are below the cleanup levels for all compounds listed. 
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3.2.2 Groundwater Cleanup Levels 

Groundwater cleanup objectives selected for this CAP are dnnking water levels. This is in keeping with the 
RWQCB's Basin Plan and Order No. R2-2003-0080, which designate municipal and domestic supply as a 
beneficial use for groundwater within the Marina and Coastal Bluffs Groundwater Basins. However, it is noted 
that due to the complex hydrology in the vicinity of the Study Area and technical limitations, including low 
specific yield of wells in the area, the potential for future groundwater development for supply is extremely low. 

Drinking water cleanup levels from the Cleanup Levels Document (EKI, 2002], which consist of either MCLs or 
risk-based drinking water standards, were selected as cleanup levels for the Study Area For several chemicals, 
drinking water standards are not available. In these cases, drinking water ESLs developed by the RWQCB were 
selected as cleanup levels (RWQCB, 2003b). Values for surface water or freshwater seeps were not considered 
applicable to the Study Area because the nearest identified seep is over 500 feet from the Site and southwest of 
FoimerFill Site 5 (Troadwell& Rollo, 2003a). 

Site-specific groundwater cleanup levels are presented in Table 3-2. The QAPP analytical RLs (Tetia Tech, 
2001) and laboratory RLs are also listed. Although in several cases the QAPP analytical RLs exceed the 
cleanup levels, the laboratory RLs are below the cleanup levels for all compounds listed, except for 
dlbenzo( a, h) anthracene, indeno(l,2,3-cd)pyrene, aldrin, heptacMor, and heptachlor epoxide; for these five 
chemicals, the laboratory RLs were selected as cleanup levels. 

3.2.3 SoilCOCs 

Figures 2-4 through 2-6 show concentrations of COCs exceeding cleanup levels in soil. As discussed in Section 
2.5.1, TPHd (represented by TPHd, TPHd-e, and TPHd-unk), TPHfo, and the following six PAHs were found in 
soil at concentrations greater than applicable cleanup levels: benzo(a)pyrene, dlbenzo( a, h) anthracene, 
benzo( a) anthracene, benzo(b)fluoiBnthene, benzo(k)fluoranthene, and chrysene. These chemicals are selected 
as COCs In soil for the Study Area. 

As discussed in Section 2.5.1, residual metals concentrations exceeding cleanup levels in soil at the Study Area 
are likely naturally occurring. Therefore, metals are not selected as soil COCs for this CAP. 

The following are COCs by area of soil impacts: 

• COCs for shallow soil are TPHd, TPHfo, benzo(a)pyrene, dibenzo(a,h) anthracene, and chrysene. 

• The COC fordeep soil is TPHd. 

• COCs for the telecommunications corridor are TPHd, benzo(a)pyrene, benzo( a) anthracene, 
benzo(b)fluoranthene, benzo(k)fluoiBnthene, and chrysene. 

3.2.4 Groundwater COCs 

Figures 2-7 and 2-8 show concentrations of COCs exceeding cleanup levels in groundwater. As discussed in 
Section 2.5.2, compounds detected at concentrations above apphcable cleanup levels in groundwater include the 
following: TPHd, TPHg, benzene, benzo{a)anthracene, dibenzo(a,h)anthracene, indeno(l,2,3-c,d)pyrene, OCRs, 
and metals. These chemicals are discussed below: 
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• TPHd, TPHg, benzene, and benzo (a) anthracene have routinely been detected above cleanup levels in 
groundwater at well 1349MW100 and are therefore, retained as groundwater COCs. 

• Dibenzo(a,h]anthracene and indeno(l,2,3-c,d)pyrene were detected above cleanup levels in well 
1349MW03 in November 2001 but were not detected during the last three quarters of monitoring from 
this well in 2002. Also, they have not been detected in other Study Area wells for the last three years of 
groundwater monitoring. Therefore, these two compounds are not retained as groundwater COCs. 

• As discussed in Section 2.5.2 and Appendix E, metals concentrations above cleanup levels in 
groundwater are considered to be associated with the geochemical environment of the Study Area. 
Although it is understood that the geochemical environment in some areas within the Study Area has 
been altered by the natural degradation processes of petroleum hydrocarbons, geochemical conditions 
exist in some portions of the Study Area in the ahsence of petroleum hydrocarbon impacts that result in 
concentrations of metals above groundwater cleanup levels {e.g., arsenic in 1349MW105). In areas 
impacted by petroleum hydrocarbons, over time, as the petroleum hydrocarbons are consumed by 
natural processes, natural partitioning relationships amongst metals will be reestablished. In the mean 
time, there is no evidence for significant mobility of these metals within the groundwater at the Study 
Area. Elevated concentrations of metals above the cleanup levels are limited to the vicinity' of 
individual wells and no apparent metals "plumes" are indicated. As discussed in Appendix E, modeling 
shows that transport of metals under worst case conditions is exiiemely limited. However, arsenic is 
retained as aCOC for the Study Area. 

• Lacking conclusive evidence for any particular source scenario (Section 2.5.2 and Appendix D], the 
occurrence of OCPs at 1349MW100 is not clearly related to any previous Building 1349 operational 
activities. However, OCPs have been retained as a COCs for evaluation of potential corrective actions. 

In summary, the following compounds have been selected as COCs for groundwater in the Study Area: 

• TPHd and TPHg; 

• benzene; 

• benzo (a) anthracene; and 

• OCPs; and 

• arsenic. 

Although not retained as COCs, dissolved metals such as chromium and nickel will continue to be monitored at 
the Study Area. 

3.3 Identification of Remedial Units 

Based on the cleanup level exceedances shown on Eigures 2-4 through 2-8, the following RUs have been 
selected for the Study Areab) be evaluated under the CAP process: 

• Shallow Soil (0 to 10 feetbgs); 

• Deep Soil (>10 feet bgs); 

• Telecommunications Corridor Soil; and 

• G roundwater. 
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The soil and groundwaler units are summarized in Table 3-3. The epptDxiiiBie areas of Ihese RUs sib shown on 
Figure 3-1. The iDtal volume of in^jacted soil in the thr^e soU RUs is ^proximately 1190 cubic yards as 
sumrrHrized in Table 3-3. 

The lateral ard vertical extent of the RUs was detEiniined ty evaluating the location of former source areas and 
presence of COCs above cleanup levels "using previous data collected at the Study Area In some cases, tlie 
limi ls of the RUs are not well delrneated by sanple data In these cases, assunptions were nede based on the 
Irmited data Final Units of the RUs will be determined, as ^phcable, during irr^iemenlation of tiie corrective 
actions described in Section 5.0. 



3.3.1 Shallow Soil 

The Shallow SoilRU is comprised of three distinct areas (Areas 1 through 3), as follows (Figure 3-1): 

• Shallow Soil Area 1: Area 1 encompasses the Former FDS Remedial Excavation areas. The southern, 
western, and northern limits of this RU are well delineated by SI, FDS, and AST remedial excavation 
samples. Although the eastern boimdary of the RU is not well detineated by samples, it is likely limited 
to the vicinity of the former FDS pipelines. The vertical limit of this RU was selected as 10 feet bgs. 
Contamination in this area has been found in soils to 20 feet bgs. However, because different cleanup 
levels apply to the to 10 feet bgs soil interval than deeper soils and remedial technologies may be 
different for shallow and deep soils, a vertical limit of 10 feet bgs was selected for Shallow Soil Area 1. 
Contamination extending deeper than 10 feet bgs is considered part of the Deep Soil RU (Section 3.3.2). 
The approximate volume of soil within Shallow Soil Area 1 is 630 cubic yards. 

• Shallow Soil Area 2: Area 2 encompasses two small areas along the northern end of the former FDS 
pipeline within the Study Area. The lateral extent of this RU is likely limited to the vicinity of the 
former FDS pipelines. The vertical extent of the COG exceedances in Area 2 is estimated to be 
approximately 3 feet bgs, because only the trench backfill material is suspected of containing COCs 
above the cleanup levels. The approximate volume of soil within Shallow Soil Area 2 is 60 cubic yards. 

• Shallow Soil Area 3: Area 3 encompasses anareadirectiy northeast of the telecommunications conduit. 
This area includes residual soil contamination that was left in-place underneath the AST removal 
excavation Area 2. The lateral extent of this RU is likely limited to the area surrounded by tire former 
excavation boundary as post- excavation confirmation samples collected in the area confirmed that 
cleanup levels were achieved in the area. The shallow extent of this unit varies from between 2 to 8 feet 
bgs (the bottom of the previoirs excavation) to a maximum of 10 feet bgs (samples collected deeper than 
10 feet bgs during the 1995-1996 SI indicated that COCs are below cleanup levels). The approximate 
volume of soil within Shallow Soil Area 3 is 90 cubic yards. 

3.3.2 Deep Soil 

The Deep Soil RU corrsists of soil within a small area (around boring 1349SB127) at depths greater that 10 feet 
bgs, as presented on Figure 3-1. The lateial extent of this RU is well delineated to the north, south, and east by 
borings 1349SB127, -125, and -126, respectively. Samples collected in these three borings from 10 to 25 feet 
bgs had no COCs detected above cleanup levels. To the west, the deep soil unit is not well detineated, except by 
boring 1349SB24 which is located approximately 50 feet away. The vertical extent of this RU is assumed to be 
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^jproxunaMy 22 feet bgs, based on detections of COCs above cleaniq) levels to 20 feet bgs but not at 25 feet 
bgs. The ^pioxinBte volume of Ihe Deep Soil RU is 30 cubic yards. 

3.3.3 Telecommunications Corridor Soil 

The Telecommunications Corridor Soil RU is a wedge-shaped mass of impacted soil beneath the 
telecommunications line adjacent to Washington Boulevaid. This soil was left in place after previous remedial 
excavations on the east and west sides of the telecommimications conduit that runs along the east side of 
Washington Boulevard because it was technically impractical to remove it without jeopardizing the integrity of 
the conduit The conduit is 2- to 2.5-feet wide and 2.5-feet deep and the top of the conduit occm^s at 
approximately 1-foot below grade. The vertical extent of this RU is assumed to extend deeper than 12 feet bgs, 
which is the maximum depth of the previous soil excavations in the area. The contamination may extend to 
groundwater which is approximately 30 feet bgs. Although different cleanup levels apply to the to 10 feet bgs 
soil interval than deeper soils, tliis remedial unit was evaluated as one unit because of its location under the 
existing telecommunications corridor. The lateral extent of this RU is likely limited to the area surrounded by 
the former remedial excavation as soil samples collected from borings 1349SB117 through 1349SB120 did not 
have COC exceedances (Figure 2-4). The approximate voliune of the Teleconrmunications Corridor Soil RU is 
380 cubic yards. 

3.3.4 Groundwater 

Based on groimdwater monitoring data, the main Groundwater RU is believed to be limited to an area around 
one well, 1349MW100, in the middle of the Former Building 1349 Area 2 and 3 remedial excavations on the 
western part of the Study Area. The COCs exceeding respective cleanup criteria at this well include TPHg, 
TPHd, benzene, PAHs, arsenic, and OCRs, as presented in Figures 2-7 and 2-8. The Groundwater RU also 
includes well 1349MW105 where only arsenic has been detected corrsistentiy above the cleanup level due to 
hydrogeochemical alteratiorrs of groundwater from petroleum hydrocarbon impacts. 
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4. Evaluation of Corrective Actions 



This section piesenis the evaluation of coirective actions for each Stiidy Area RU. Section 41 identifies Ihe 
evaluation criteria used in the CAP. Potential iBmedial technologies that could be used to achieve tiie RAOs are 
discussed in Sections 42 and 43. Section 44 discusses tiie screening of these remedial technologies pursuant to 
screening criteria, and Section 45 organizes combuiations of viable technologies uito corrective action 
alternatives and evaliBtes these allematives against tiie corrective action selection criteria Finally, the 
recommended corrective action alternative are presented in Section 46. 

4.1 Identification of Evaluation Criteria 

Factors that will be used to evaluate corrective action alternatives were applied to initially screen potential 
remedial technologies identified for the Shallow Soil RU, the Deep Soil RU, the Telecommunications Corridor 
Soil RU, and the Groundwater RU at the Study Area. The screening criteria aie technical effectiveness, 
implementabilit^', and cost. 

4.1.1 Teclinical Effectiveness 

Screening Criteria 1 - Technical effectiveness, refers to the ability of a technology to address: 1) the 
estimated area orvolumes of media requiring remediation to meet the RAOs; 2) the potential impacts to human 
health and the environment during implementotion and any construction; and 3] the long-torm reliability and 
proven history of the technology with respect to tiie types of chemicals and conditions at similar sites. 

4.1.2 Implementability 

Screening Criteria 2 - Implemeotability, refers to both the technical and institutional feasibility of 
implementing a particular remedial technology, including: 1) the likelihood of obtaining permits and approvals 
from regulatory agencies; 2) availability of appropriate treatment, storage, and disposal facilities; and 3) 
availability of the equipment, materials, and skilled workers necessary to implement the particular technology 
and access to contaminated material (such as underground utilities like the telecommunications conduit). 

4.1.3 Cost-Effectiveness 

Screening Criteria 3 - Cost effectiveoess, includes assessing the relative capital and operation and 
maintenance (O&M) costs associated with a particular technology. Costs are estimated using best engineering 
judgment at the time of the estimate. Cost- effectiveness weighs required expenditures against potential benefits, 
and Is used to eliminate options that are substantially more expensive than other process optiorrs providing the 
same level of protection. 
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4.2 Identification of Potential Soil Remedial Technologies for Corrective Action 

The remediation technologies that are proposed for each of the soil RUs to develop corrective action alternatives 
are described in the following sub-sections. Table 4-1 provides a summary of potential remedial technologies 
considered for all RUs. 

4.2.1 No Action 

For this alternative, soil would be left in place. No additional control or protection of human health and the 
environment would be implemented for the contamination present other than reduction of COCs from naturally 
occurring degradation. There is negligible cost associated with this alternative. 

4.2.2 Excavation and Off-site Disposal 

The objective of this alternative would be to remove contaminated soil from the RU. Conventional excavation 
technologies (e.g. excavators, backhoes, etc] can remove soil to approximately 10 feet bgs without having to 
shore the sidewalls of the excavation or having considerable health and safety concerns. During past activities 
at the Presidio, excavations have been completed to depths between 12 and 15 feet bgs; however, at the Study 
Area weathered bedrock of the Franciscan Formation may render excavation infeasible if relatively competent 
bedrock is encountered. Excavated soil would be sampled for waste profiling then transported and disposed at 
an off-site, permitted waste management facility. Confirmation soil sampling of the bottom and sidewalls of the 
excavation would be performed to ensure all accessible contaminated soil was removed before placing clean fill 
to a specified elevation. This technology removes the contaminants from the Study Area. However, during 
implementation, there would be limited short-term exposure to contaminants forworkers. 

4.2.3 Capping 

C applng involves placement of an engineering control (cap) over soil to isolate soil, limit human and ecological 
contact with soil, and/or reduce the iirfiltration of water and leaching of contaminants. This technology 
minimizes the potential for human health and environmental risks. Impacted soil would either be directly 
covered or soil would be excavated to a depth that would allow placement of a cap. Soil would be capped with 
soil of low permeability (10 -6 cm/s) or synthetic material such as a geosynfhetic clay liner (GCL). The 
purpose of this layer is to prevent infiltration (mitigate leaching of contaminants into underlying groundwater). 
The cap would be covered with an appropriate soil and vegetation in accoidance with the Vegetation 
Management Plan (VMP; Trust and NPS, 2001). Excavated material and soil would be removed for off-site 
disposal or recycling. The remedial technology of capping leaves a majority of contaminated soil in place. 
Therefore, a land use control (LUC ) would be required in conjunction with capping to increase the effectiveness 
of this technology. 

4.2.4 Land Use Controls 

The LUC is a non-engineering measure designed to limit exposure to contaminants left in place in soil at 
concentrations above levels considered protective for future site use. Under this alternative, soil would remain 
in place and LUCs would be implemented to restrict access to the contamination. Implementation of LUCs 
would restrict future site disturbance and maintain site cover to minimize human or enviromnental exposure. 
The Study Area RUs are located in Area B of the Presidio. Existing and planned land uses in Area B are 
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diiected ty Ihe Tnjst IhiDugh ils coirpieheiisive land use and maiBgement plan, liie PIMP (Trust, 2002). LUCs 
for Area B lemediation sites include restilcling or contiolliDg site uses by admLnisliative piDcedures such as 
preparing a site-specific addendunr to the Presidio Trusts Larxi Use ContiDl Master Reference Report 
(LUCMRR). The Trust would notify theRWQCB of ar^? proposed actiorr iiiat may disn5)t tire effectiven^s of 
Ihe LUCs, and ar^' proposed action Ihat could alter or ehminate the corrtinued need for LUCs. LUCs td^ be 
considered in corijunclion with other rsniedial technologies to enhance effectiveness. LUCs for tire soil RUs are 
only ^jpUcable for liie Shallow Soil RUs for contamination from to 10 feet bgs, as the cleanup) criteria for soil 
below 10 feet bgs are based on protection of giourxiwater only. 

4.2.5 In Situ Treatment 

In situ treatment technologies involve the reduction of the toxicity, mobility, or mass of COCs present in the 
subsurface. Treatment technologies evaluated in this CAP include bioremediation technologies and sparging 
and extraction technologies which are described below. 

Bioremediation technologies rely on microorganisms to biodegrade the contaminants. Two specific examples 
are as follows: 

• Bioventing stimulates the indigenous microorganisms to biodegmde organic constituents absorbed to 
soils in the unsatumted zone by increasing the transport of oxygen within the subsurface. Air injection 
wells can be installed by standard well-drilling methods and can be utilized to pump compressed air into 
tiie vadose zone. The increased supply of oxygen (as air) serves to aerato the soil and errhance tbe rate 
of rraturally occurring aerobic biodegradation. Bioventing uses readily available equipment 

• Bioremediation can be enhanced by the addition of oxygen- releasing products into the subsurface via 
soil borings. Like bioventing, the increased supply of oxygen serves to accelerato the rate of naturally 
occurring aerobic contaminant biodegradation. This is t^'pically accomplished by circulating a water- 
based solution through contaminated soil using a combiiration of either spmy irrigation, or injection 
wells, groundwater pumping wells, and groundwater reinjection wells. This treatment is applicable ordy 
to saturated soil. 

Sparging and extraction tochnologies include SVE. SVE is an in situ remedial technology that reduces 
concentrations of volatile constituents in petroleum products adsorbed to soils in the unsaturated zone. In this 
technology, a vacuum is applied through wells near the source of contamination in the soil to induce a controlled 
flow of air. Volatile constituents in the vapor phase are drawn toward the extraction wells. Extracted vapor is 
then treatod as necessary before being released to the atmosphere. The increased airflow thiDugh the subsurface 
can also stimulate biodegradation of some of the contaminants, especially those that are less volatile, if the soil 
moisture can be maintained at an adequate level. Wells may be either vertical or horizontal. The target 
contaminants for SVE include VOCs and some semivolatile organic compounds (SVOCs). It is not effective for 
heavier hydrocarbons such as TPHd. 

4.3 Identification of Potential Groundwater Remedial Technologies for Corrective Action 

The remediation technologies that are proposed for the groundwater RUs to develop corrective action 
altomatives are described in the following sub-sections. Table 4-1 provides a summary of potontial remedial 
technologies considered for groundwater. 
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It is noted that the giDundwater cleanup objectives selected for tiis CAP are drinking water levels 
(Section 3.2.2). This is in keeping with the RWQCB's Basin Plan and Older No. R2-2003-0080, which 
destgnate municipal and domestic si5)ply as a beneficial use for groundwater witiiin Ihe Marina and Coastal 
Bluffe Groundwater Basins. However, due to the conplex l^drology in Ihe viclnily of tiie Study Area and 
technical limitations, includiog low specific yield of weUs in the area, tiie potential for future groundwater 
development for si^jply is extiranely low. In consideration of these factois, the groundwater remedial 
technologies below were evaluated in tiiis CAP to provide a lange of cleamj) altematives for groundwater at the 
Study Area and con^iy with the Cahfomia State Water Resouroes Conbol Boaid (SWRCB) Resolution No. R2- 
49 which specifies that groundwater will be consistent with maximum benefit to the people of the State, not 
unreasonably affect present and anticipated beneficial uses of such water, and not lesult in water quahly less 
tiian that prescribed in local plans and pohcies. 

4.3.1 No Action 

For this alternative, groimdYifater would be left in place and existing groimdwater monitoring wells would be 
abandoned. No additional control or protection of human health and the environment would be implemented for 
the contamination present Although conditions favorable fornatinal degradation of COCs have been identified, 
this alternative provides no further evidence that these processes are occmilng over time and that COC 
concentrations show stable or decreasing trends. There is negligible cost associated with this alternative. 

4.3.2 Groundwater Monitoring 

For tins alternative, groundwater would be monitored over a specified time period to demorrstrato if observed 
concentrations of COCs are decreasing or stabilized, confirm the extent of the groundwater plume, and evaluate 
the effectiveness of the selected soil iBmedies. Long-term performance monitoring is a fundamental component 
of this remedial technology. Under certain conditiorrs, natural subsurface processes such as dilution, dispersion, 
volatilization, biodegradation of contaminants, adsorption to soil particles, and chemical reactions with 
subsurface matorials reduce contaminant concentrations to acceptable levels. IVIany contaminants are prevented 
from migrating off-site because they are adsorbed to soil particles or aquifer matorials. Dilution and dispersion 
do not destiny contaminants, but can significantly reduce their potential risk at many sites. This technology' is 
used widely for petroleum hydrocarbons because the biodegradation of these contaminants is well documented. 
This technology has also been used for VOCs, SVOCs, arseiuc, and pesticides to demonstrate stable or 
decreasing conditions. 

4.3.3 Land Use Controls 

Under this alternative, groundwater would remain in place and LUCs would be implemented to restrict use of 
groundwater in the viciniiy of the Study Area. Due to the complex hydrology in the vicinity of the Study Area 
and technical limitotiorrs, including low specific yield of wells in the area, the potential for futiire groundwater 
development for supply is extremely low. However, municipal and domestic supply is a beneficial use for 
groundwater within the IVIarina and Coastal Bluffs Groundwater Basins, according to the Basin Plan and 
RWQCB Order No. R2-2003-0080. Thus, an LUC for groundwater would act as an administrative control to 
restrict development of groundwater for municipal or domestic supply and would be implemented in 
consultation witii the RWQCB. 
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4.3.4 In Situ Treatment 

In situ groundwater treatment technologies involve the reduction of the toxicity, mobilily, or mass of COCs 
present in the groundwater. Treatment technologies evaluated include enhanced bioiemediation, air sparging, 
and chemical oxidation technologies. 

Enhanced hioremediation of groundwater involves stimulating the grovifth of naturally occurring 
microorganisms in order to promote aerohic degradation of contaminants. This can he done by using products, 
such as ORG® (a proprielary fonnulalion of pliosphate-inlfircalated rrBgiiesium peroxide that lime releases 
oxygen when h^'drated) or l^diogen percixide, to iBlease oxygen into liie groundwater. ORG* can be ^plied 
actively (iigecling a sluny, straight powder ^plication in efcavatioii, or mtxture of water and powder in 
excavation) orpassively (filtersock placed in wells). 

Air sparging is an in situ technology in which air is irgected into die watGr- heeding zone. Theconpressedairis 
injected at a relatively high flowrate using specially-designed wells that are screened below tiie water table. The 
high flowrate "strips" the contaminanis from the greiundwaiET. A v^»r extiaction system is typically used to 
lemove volatilized contamtnanis ftom tiie unsaturalEd zone, sirrrilar to the process of SVE discussed in Section 
42.5. The added benefit of atr sparging is that it provides additional oxygen to tiie contaminated groundwater 
and soil which may enliance aerobic biodegradation. 

Chemical oxidation is tiie process where hazardous contaminanis are degraded into non-liazardous or less toxic 
corrpounds that are more stable, less mobile, and/or inert Oxidants have been able to cause the i^id and 
corrplete chemical destruction of mar^' toxic organic chemicals. This remedial technology can be implemented 
for groundwater and saturated sod treatment Two potential technologies include using pereodde with uon and 
ozone sparging: 

• Oxidation using liquid hydrogen peroxide with the addition of ferrous iron produces Eenton's Reagent 
which creates free hydroxyl radicals. These nonspecific oxidants can rapidly degrade a variety of 
organic compounds. 

• Ozone sparging is a chemical oxidation system that is applied hy injecting ozone gas into the saturated 
zone, a specific method of application is the Perozone™ technology which consists of injecting 
peroxide-coated ozone micro bubbles into the saturated zone. Ozone serves as a chemical oxidant to 
degrade contaminants. 

4.3.5 Extraction and Treatment 

Ex situ groimdwater treatment technologies treat contaminated groundwater after it is pumped or lifted to the 
surface. The process includes installation of groundwater wells in the vicinity of groundwater Impacts and 
piunping groimdwater to an above ground treatment system. In the treatment system, groundwater is pumped 
through a series of canisters or columns containing activated carbon to which dissolved organic contaminants 
adsorb. Periodic replacement or regeneration of spent carbon Is required. Limited effectiveness may be 
achieved on halogenated VOCs and pesticides as tliese constituents preferentially partition in the adsorbed phase 
and require the extraction of multiple pore volumes to displace the contaminant 

Ex situ technologies have certain advantages over in situ methods, typically including easier verification 
samphng, greater process control, and lower unit cost However, corrstruction and operation of the ex situ 
groundwater treatment unit can be high profile (visibdity, odors) and not cost effective. 
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4.4 Screening of Remedial Technologies 

In this section, the remedial technologies discussed in Sections 4.2 and 4.3 are evaluated for effectiveness in 
each RU. Tailes 4-2 through 4-5 provide a detailed evaluation of the effectiveness of each technology for the 
Shallow Soil RU, Deep Soil RU, Telecommunication Corridor RU, and Groundwater RU. All in situ soil 
remedial technologies were eliminated due to site-specific limitations, including geology (e.g., soil permeability 
and subsurface heterogeneity) and COCs. 

4.4.1 Shallow Soil RU 

Based upon the screening of potential soil remedial technologies against the criteria listed in Section 4.1, No 
Action, Excavation and Off-site Disposal, Capping, and Land Use Controls have been retained for the 
Shallow Soil RU (Table 4-2). These technologies are developed as corrective action alternatives and screened 
in Section 4.5. 

Bioventnng was not retained as a remedial technology for the Shallow Soil RU due to low effectiveness. The 
technology can be can be hmited by low permeable soil. In addition, uniform remediation would not be 
achieved in heterogeneous soils. The Shallow Soil RU consists of discrete volumes of contaminated material in 
silt^' clay/clayey silt (slope debris and ravine fill and weathered bedrock with evidence of secondary 
mineralization of fmctures] which has low permeability and is heterogeneous. This lithology would likely 
produce preferential flow paths and thus, soil would not be remediated uniformly. 

Errhanced bioremediation was not retained as a remedial technology for the Shallow Soil RU due to low 
effectiveness. As discussed above with bioventing. Study Area soils are such that the effectiveness of this 
technology would be limited and the lithology would hkely produce preferential flow paths. Preferential flow 
paths caused by fmctures in weathered bedrock or heterogeneity in soil would limit the contact betvt'een the 
injected fluid and contaminant which decreases the effectiveness of the treatment This technology is also not 
effective in unsaturated soil. 

SVE was also not retained as a remedial technology' for the Shallow Soil RU due to low effectiveness. The 
target contaminants for SVE include VOCs and some SVOCs, but it is not effective for heavier hydrocarbons 
such asTPHd which is a COC for the Shallow Soil RU. The effectiveness of this technology is limited by soils 
or shallow bedrock with low permeability, such as those observed in the Study Area. As discussed in earlier 
sections of this CAP, the Study Area soils are variable, heterogeneous mixtures of sand, silt, clay, and weathered 
fractured bedrock with secondary remineralization of fractures, typical of slope debris and ravine fill and 
weathered Franciscan Formation. The Study Area lithology would likely produce preferential patlrs and thus, 
would not be remediated uniformly. 

4.4.2 Deep Soil RU 

Based upon the screening of potential soil remedial technologies against the criteria listed in Section 4.1, 
No Action, Excavation and Off-ate Disposal, and Subsurface Capping have been retained forthe Deep Soil 
RU (Table 4-3). These technologies are developed as corrective action alternatives and screened in Section 4.5. 

Bioventing was not retained as a remedial technology for the Deep Soil RU due to low effectiveness. The 
technology can be can be limited by low permeable soil. In addition, uiriform remediation would not be 
achieved in heterogeneous soils. The Deep Soil RU consists of discrete volumes of contaminated material in 
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silly clc^'/dc^'ey silt (slope debris and lavioe fill and wealhered bedrock with evidesice of secondary 
mineralization of fractures} which has low penneabilily and is heterogeneous. This Ulhology would Utely 
pioduce prefeienlial flow paths and thus, soil would not be remediated umfomily. 

Enhanced bioiBmedialion was not retained as a lemedial technology for tlie Deep Soil RU due to low 
effectiveness in low penueable soils and bedrock This technology is also not effective in inisaturaled soil. 

SVE was also not retained as a remedial technology for the Deep Soil RU due to low effectiveness. The target 
contaminants for SVE include VOCs arxi some SVOCs, but it is riot effective for heavier t^'drocaitons such as 
TPHd which is a COG for the Deep Soil RU. In addition, the low permeahihty of soil and bedrock would 
irr^iede volatilizalion 

4.4.3 Telecommunications Corridor RU 

Based upon the screening of potential soil remedial technologies against the criteria listed in Section 4.1, No 
Action, Excavation aud Off-site Disposal, Capping, and Land Use Controls have been retained for the 
Telecommunications Corridor RU (Table 4-4). These technologies are developed as corrective action 
alternatives and screened in Section 4.5. 

Bioventing was not retained as a remedial technology for the Telecommmiications Soil RU due to low 
effectiveness. The technology can be can be limited by low pemieable soil. In addition, uniform remediation 
would not be achieved in heterogeneous soils. The Telecommunications Soil RU corrsists of discrete volumes 
of contaminated material in silty clay/clayey silt (slope debris and ravine fill and weathered bedrock with 
evidence of secondary mineralization of fractures) which has low permeability and is heterogeneous. This 
lithology would likely produce preferential flow paths and thus, sod would not be remediated uniformly. 

Enhairced bioremediation was not retained as a remedial technology for the Telecommunications Corridor Soil 
RU due to low effectiveness. As discussed above with bioventing, Study Area soils are such that the 
effectiveness of this technology would be limited and tire lithology would likely produce preferential flow paths. 
Preferential flow paths caused by fractures in weathered bedrock or heterogeneity in soil would limit the contact 
between the injected fluid and contaminant which decreases the effectiveness of the treatment. This technology 
is also not effective in unsaturated soil. 

SVE was also not retained as a remedial technology for the Telecommunications Corridor Soil RU due to low 
effectiveness. The target contaminants for SVE include VOCs and some SVOCs, but it is not effective for 
heavier hydrocarbons such as TPHd which is a COC for the Telecommunications Corridor Soil RU. In addition, 
the low permeability of soil and bedrock would impede volatilization. 

4.4.4 Groundwater RU 

Based upon the screening of potential groundwater remedial technologies agaiirst the criteria listed in Section 
4.1, No Action, Groundwater Monitoring, and Land Use Controls have been retained for the Groundwater 
RU (Table 4-5). These technologies are developed as corrective action alternatives and screened in Section 4.5. 
In situ groundwater technologies were not retained for the Groundwater RU. For bioremediation, the ability to 
enhance bioremediation can be limited by the subsurface conditions (heterogeneity', relatively low peimeability, 
etc.). The success of the technology rehes on the uniform delivery of the material. As described previously in 
Section 2.1.2.3, Study Area groundwater occurs within the anisotropic fracture system of the Franciscan 
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Formalion. As six:h, Ihe deliveiy of Ihe enhanced bioremedialion producls would be difficult to control. In 
addition, Ihese lypes of bioiBmedialion are used to enhance tlie availability of oxygen to promote biodegiadation 
of conlarainanls liiat degrade aerobically wheroas OCPs degrade faster in anaerobic conditions. 

Liraitalions to ear sparging include uncontrolled movement of v^dois if they are not c^turod by tiie SVE 
system Lite otiier injection technologlGS, soil beterogenelly me^? caiee some zones to be unaffected and lemain 
contamiiiated. In addition, the target contaminants for air sparging would be TPH con:^uiids because it 
enhances tiie aeanbic environmenl; however, this technology would not be ^proprlate for CX^F^ which degrade 
faster in anaerobic conditions. 

The most irr^xirtant considerations for chemical oxidation include the effectiveness and abUily to control 
reaction of tiie chemical oxidation reagenls witii ttie contaminanis of interest and tiie effective delivery of 
reagenls to the zone to be tieated. In order to be an effective remedial treatment Hie reagent must come in 
contact with the contaminant Chemical oxidation worte best when tiie malrtx is honDgeneous. Additionally, 
tiie oxidant contact witii tiie contaminant is limited by diffusion in relatively low permeable soils and weatiiered 
bedrock, and the consunption of oxygen by tiie contaminanis and native organic material. Other limitations of 
tiiis alternative include handling large guantities of hazardous oxidizing chemicals due to the oxidant demand of 
tiie target organic chemicals and the potential for negative effects such as fometion of feme byproducts, 
production of heat and gas, resolubihzation of metals, and reduction of biorrBss. 

Extraction and tzeatment was also not retained as a viable alternative for tiie Groundwater RU. Exiiaction and 
treatment systems require a mintmum groundwater flow rate to be successful and low yielding aquifers would 
irrpede the effectiveness of this tieatment As discussed previously, tiie specific yield of weUs irrpacted by 
COCs is low, witii punpir^ rates of as Utile as 0.20 gpm, which canriot be sustained witiiout dewatering the weU 
in less tiian one hour. 



4.5 Development and Evaluation of Proposed Corrective Action Alternatives 

The following subsections present the development of the site-specific corrective action alternatives for each RU 
using retained remedial technologies as identified iri Section 4.4. In addition, these subsections present the 
evaluation of each collective action alternative using the screening criteria presented in Section 4.1. This 
evaluation is summarized in Table 4-6. 

The detailed costs for each alternative are developed in Appendix F. For comparison purposes, costs v/ere 
developed separately for each alternative for each RU. However, it is noted that the costs for implementation of 
the recommended alternatives will not necessarily be additive and will be reduced when the alternatives for all 
Study Area RUs are implemented. For example, if excavation and off-site disposal were selected for more than 
one soil RU, there would likely only be one mobilization cost, assuming that the corrective actions for the soil 
RUs would be implemented at the same time. 

4.5.1 Shallow Soil RU 

Four corrective action altematives were developed and analyzed for the Shallow Soil RU. No Action, 
ExcavatioD arrd Off-site Disposal, Capping, and Land Use Controls were retained for further evaluation 
based on their technical effectiveness, implementahility, and cost effectiveness as presented in Table 4-6. 
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No Action Alternative: The objective of the no action alternative is to leave existing shallow soil in place. 
This alternative provides no additional control or protection to hmnan health or the environment for the 
petroleum-related impacts that exist at the Study Area leaving existing potential exposure pathways 
uncontrolled. Therefore, this alternative does not prevent ecological or human exposure to contaminated soil 
and does not protect against impacts to groundwater. The no action alternative provides no technical 
effectiveness, since no remedial action is undertaken and COCs would not be reduced, other than reduction of 
COCs from naturally occurring biodegradatlon. The no action alternative would not likely obtain approval from 
regulatory agencies and is therefore, not implementable. The costs for the no action alternative are low (minor 
administrative costs), however it is not corrsidered cost-effective because it fails to address any site Impacts and 
risks associated wltlr the petroleum releases. The cost for the no action alternative is estimated at $6,000. 

Excavation and Off-site Disposal Alternative: The objective of this alternative Is to remove Impacted shallow 
soil down to 10 feet bgs. The excavation and off-site disposal alternative is protective of human health, safely, 
and the environment, because the shallow soil contamination is removed, thereby eliminating potential human 
and ecological exposure to contaminants. Shallow soil would be removed to a depth of 10 feet bgs using 
conventional excavation equipment Confiimation sampling would be peifomied on the bottom and sidewalls 
of tire excavation areas. An approximate volume of 780 cubic yards would be removed. Excavated soil would 
be sampled forwaste profiling, then transported off-site to a permitted waste management facility. The resultant 
excavation would be backfilled with approved fill material and restored with approved vegetation per the VMP 
(Trust and NFS, 2001). Well 1349MW103 would be abandoned before excavation and a replacement well 
(1349MW 103R) irrstalled after backfilling is complete. This alternative is technically effective and permanent 
Contaminated soil is removed within the RU, thereby preventing potential impacts to groundwater by these 
contaminants. Potential exposure of workers and the public to contaminated materials during excavation and 
loading for off-site transport would be mitigated by engineering and dust control measures. This alternative is 
implementable and no significant obstacles have been Identified. Additionally, long term O&M would not be 
required. The capital cost for the excavation and off-site disposal alternative for the Shallow Soil RU is 
estimated to be $400,000. 

Capping: Three geotechnlcal caps of approximately 1700, 170, and 250 square feet (sf) would be corrstracted 
and placed above the Shallow Soil RU Areas 1, 2, and 3, respectively. Contaminated soil would be left in place 
at 2 feet bgs and deeper. The caps would be covered with clean fill material and topsoil appropriate for 
approved revegetatlon per the VMP (Trrstand NPS, 2001). The caps would provide a barrier to infiltration and 
vertical migration of surface water in order to prevent leaching of contaminants in the Shallow Soil RU into 
groundwater. Because the contaminated soil is not removed, this alternative includes the development and 
implementation of LUCs to provide advance notice of site conditions In the event of future ground- disturbing 
activity, and to restrict future land uses compatible with safeguarding the Integrity of the subsurface cap. The 
addition of the LUC for this alternative makes the technology more effective in order to maintain the integrity of 
the surface soil and cap. The estimated present worth of this alternative Is $502,000, which includes estimated 
capital costs of $252,000 and estimated cumulative annual costs of $250,000. 

Land Use Controls: The objective of this alternative is to adopt an LUC for the Shallow Soil RU to restrict 
disturbance of and exposure to contamination left in- place in shallow soil. The LUC would provide advance 
notice of site conditions in the event of future gromid-dlsturbing activity' and restrict future land uses compatible 
with safeguarding the integrity of the ground surface. The LUC alternative would maintain existing soil cover 
over the Shallow Soil RU to isolate the contaminated soil from human and environmental exposure. The 
contaminated soil with COC concentrations above cleanup levels extends from 2 t) 10 feet bgs within the 
Shallow Soil RU. The LUC alternative would be easily Implementable, but would require long-term O&M 
costs to maintain the LUC . The estimated present woith of this alternative is $80,000, which Includes estimated 
capital costs of $10,000 and estimated cumulative anrrual costs of $70,000. 
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4.5.2 Deep Soil RU 

Three corrective action alternatives were developed and analyzed for the Deep Soil RU. No Action, 
Excavation and Off-site Disposal, and Subsurface Capping were retained for further evaluation based on 
their effectiveness, implementabilit^', and cost-effectiveness as presented in Table 4-6. 

No Action Alternative: The objective of the no action alternative is to leave existing deep soil in place. This 
alternative provides no additional control to prevent potential impacts to groundwater. The no action alternative 
provides no technical effectiveness, since no remedial action is undertaken and COCs would not be reduced 
other than reduction from naturally occurring biodegradation. The no action alternative would not likely obtain 
approval form regiilatoiy agencies and is therefore not implementable. The costs for the no action alternative 
are low (minor administrative costs], however it is not considered cost-effective because it falls to address any 
site impacts associated with the petroleum releases. The cost for the no action alternative is estimated at $6,000. 

Excavation and Off-ate Disposal Alternative: The objective of this alternative is to remove impacted deep 
soil below 10 feet bgs. Deep soil would be removed between 10 and 22 feet bgs using conventional excavation 
equipment Confirmation sampling would be performed on the bottom and sidewalls of the excavation area. An 
approximate volume of 30 cubic yards would be removed. Excavated soil would be sampled for waste profiling 
then transported off-site to a permitted waste management facility. The resultant excavation would be backfilled 
with approved fill material. Well 1349MW103 would be abandoned before excavation and a replacement well 
(1349MW103R) installed after backfilling is complete (assumed under the Shallow Soil RU analysis). This 
alternative is technically effective and permanent Contaminated soil is removed, thereby preventing potential 
impacts to groundwater by the removed contaminants. Potential exposure of workers and the public to 
contaminated materials during excavation and loading for off-site transport would be mitigated by engineering 
and dust control measures. Additionally, long-term O&M would not be required. It is noted that this alternative 
may not be implementable based on geotechnical parameters encountered during excavation. Typical 
equipment may not be able to effectively excavate bedrock that may become more competent with depth. The 
capital cost for the excavation and off-site disposal alternative for the Deep SoilRU is estimated to be $194,000. 

Subsurface Capping: This alternative would be implemented assuming that the shallow soil was removed as 
part of the corrective action alternative for the Shallow Soil RU. Once the depth of this shallow soil excavation 
is reached (10 feet bgs), a geotechnical cap of approximately 250 sf would be constructed and placed above the 
deep soil RU. The cap would be covered with clean backfill material and topsoil appropriate for approved 
revegetation per the VMP (Trust and NFS, 2001). The cap would provide a barrier to infiltration and vertical 
migration of surface water in order to prevent leaching of contaminants in the deep soil RU into groundwater. 
This alternative includes the development and implementation of an LUC to provide advance notice of site 
conditiorrs in the event of future ground- disturbing activity to safeguard the integrity of the subsurface cap. The 
estimated present worth of this alternative is $328,000, which includes estimated capital costs of $181,000 and 
estimated cumulative annual costs of $147,000. 



4.5.3 Telecommunications Corridor RU 

Four corrective action alternatives were developed and analyzed in the Study Area for the Telecommunications 
Corridor Soil RU. No Action, Excavation and Off-site Disposal, Capping, and Land Use Controls were 
retained for further evaluation based on their effectiveness, implementablllt^', and cost- effectiveness as 
presented in Table 4-6. 
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No Actiou Alternative: The objective of the no action alternative is to leave existing soil in place. This 
alternative provides no additional control or protection to human health or the environment for the petroleum- 
related impacts that exist at the Study Area leaving existing potential exposure pathvifays uncontrolled. 
Therefore, this alternative does not prevent potential ecological or human exposures to contaminated soil and 
does not protect against impacts to groundwater. The no action alternative provides no technical effectiveness, 
since no remedial action is undertaken and COCs would not be reduced except by naturally occurring 
biodegredation. The no action alternative would not likely obtain approval form regulatory agencies and is 
therefore not implementable. The costs for the no action alternative are low (minor administrative costs), 
however it is not considered cost-effective because it fails to address any site impacts and risks associated with 
the petrolemn releases. The estimated cost for this alternative is $6,000. 

Excavation and Off-site Disposal Alternative: The objective of this alternative is to remove impacted soil 
below the telecommmiications conduit. The excavation and off-site disposal alternative is protective of human 
health, safety, and the environment, because the soil contamination is removed, thereby eliminating potential 
human and ecological exposure to contaminants. The telecommunication conduit would be rerouted and 
Washington Boulevard would be closed. Well 1349MW100 would be abandoned before excavation and a 
replacement well (1349MW100R) installed after backfilling is complete. Soil would be removed to the 
maximum depth possible using conventional excavation equipment. There would be no access to the excavation 
because it would not be shored. Confirmation sampling would be performed remotely using an excavator on the 
bottom and sidewalls of the excavation area. Approximately 380 cubic yards of impacted soil would be 
removed. Excavated soil would be sampled for waste profiling then transported off-site te a permitted waste 
management facihty. The resultant excavation would be backfilled with approved fill material and restored with 
approved vegetation per the VMP (Trust and NPS, 2001). This alternative is technically effective and 
permanent Contaminated soil would be removed within the RU, thereby preventing potential impacts to 
groundwater by the excavated contaminants. Potential exposure of workers and the puhlic to contaminated 
materials during excavation and loading for off-site transport would be mitigated by engineering and dust 
control measures. Additionally, long term O&M would not be required. It is noted that this alternative may not 
be implementahle based on geotechnical parameters encountered during excavation. Typical equipment may 
not be able to effectively excavate bedrock that may become more competent with depth. The capital cost for 
the excavation and off-site disposal alternative for the Telecommunications Corridor Soil RU is estimated to be 
$420,000. 

Capping: The area would be excavated to a grade of approximately 2-3 feet bgs to accommodate the 
construction of a geotechnical cap. This excavated material would be stockpiled and sampled for disposal. A 
geotechnical cap of approximately 650 sf would be constructed and placed above the Telecommunication Soil 
RU. The cap would be covered with clean backfill material and topsoil appropriate for approved revegetation 
per the VMP {Trust and NPS, 2001). The cap would provide a barrier to infiltration and veriical migration of 
surface water in order te prevent leaching of contaminants in the Telecommunications Soil RU into 
groundwater. It is noted that water which runs through the telecommurucatlons conduit (from the upgradient 
direction] and leaks through joints in the conduit may provide a source of infiltration. However, the impacts 
from this infiltration are expected to be minor and the cap would provide a barrier te the majority of surface 
water iirfiltratlon through the RU. Because the contaminated soil is not removed, this alternative includes the 
development and implementotlon of LUCs to provide advance notice of site conditions in the event of future 
ground-disturbing activity, and to restrict future land uses compatible with safeguarding tlie integrity of the 
suhsurface cap. The addition of the LUC for tins alternative makes the technology more effective in order to 
maintain the intogrity of the surface soil and cap. The estlmatod present worth of this alternative is $557,000, 
which includes estlmatod capital costs of $308,000 and estimated cumulative annual costs of $249,000. 
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Land Use Coutrols Alternative: The objective of this alternative is to adopt an LUC for tlie 
Telecommunications Conduit RU to restrict disturbance of and exposure to contamination left in-place in 
shallow soil. The LUC would provide advance notice of site conditions in the event of future ground- disturbing 
activity and restrict future land uses compatible with safeguaiding the integrity of the ground surface. The LUC 
alternative would maintain existing soil cover over the Shallow Soil RU to isolate the contaminated soil from 
human and environmental exposure. The LUC would not be effective for deep soil (below 10 feet bgs) which 
contains COCs above cleanup levels protective of groundwater resources. The LUC alternative would be easily 
implementable, but would require long-term O&M costs to maintain the LUC. The estimated present worth of 
this alternative is $80,000, which includes estimated capital costs of $10,000 and estimated cumulative annual 
costs of $70,000. 



4.5.4 Groundwater RU 

Three corrective action alternatives were developed and analyzed for the Groundwater RU. No Action, 
Groundwater Monitoring, and Land Use Controls were retained for further evaluation based on their 
effectiveness, implementahilit\', and cost-effectiveness as presented in Table 4-6. 

No Action Alternative: The objective of the no action alternative is to leave existing groimdwater in place. 
This alternative provides no additional control or protection to human health or tlie environment for the 
petroleum-related impacts that exist at the Study Area leaving existing potential exposure pathways 
uncontrolled. Under this alternative, existing groundwater monitoring would cease and Study Area monitoring 
wells would be abandoned. The no action alternative provides no technical effectiveness, since no remedial 
action is undertaken and COCs would not be reduced other than by naturally occurring degmdatton. Although 
conditions favorable for natural degradation of COCs have been identified, this alternative provides no further 
evidence that these processes are occurring over time and that COC concentrations show stable or decreasing 
trends. The no action alternative would not likely obtain approval from regulatory agencies and is therefore not 
Implementable. The no action alternative also does not comply with the RWQCB Basin Plan, RWQCB Order 
No. R2-2003-0080, and SWRCB Resolution 92-49. The costs for the no action alternative are low (minor 
administrative costs and costs for abandonment of wells), however it is not considered cost-effective because it 
fails to address any site impacts and risks associated with the petroleum releases. The estimated cost for this 
alternative is $48,000. 

Groundwater Mouitoring Alternative: The objective of groundwater monitoring would be to effectively 
demonstrate if observed concentrations of TPHg and TPHd, VOCs, PAHs, and OCPs are decreasing or 
stabilized at well 1349MW100, demonstrate if the groundwater plume is limited to the area around well 
1349MW100, and if the selected soil remedies have a positive effect on the dissolved- phase concentrations. 
Groundwater monitoring is a practicable alternative for localized groundwater Impacts that are nominally above 
the cleanup levels for constituents of concern, sufficiently Isolated from potential receptors, and/or expected to 
attenuate over time due to natural physical, chemical and biological processes. It is likely that site-wide aerobic 
conditiorrs are present to assess the viability of various remediation technologies at the Study Area. Based on 
the results of the physical and biological tests conducted as part of the 1995 SI (Montgomery Watson, 1995a], 
the SI concluded that there are adequate naturally occurring microorganisms based on total plate counts and that 
neither nitrogen nor phosphorous would be limiting factors for microorganism growth. Reducing conditions are 
present in the vicinity' of 1349MW100, as demorrstrated by the low dissolved oxygen, high dissolved iron, and 
low sulfate (Section 2.1.2.2) which are favorable for OCP reduction. Groundwater monitoring would 
demonstrate whether groundwater COCs are decreasing in concentration and the impacted area is localized. In 
order to monitor naturally occurring degradation, sampling parameters would include groundwater COCs and 
dissolved metals, as well as general chemistry parameters including alkalinity', chloride, nitrate, nitrite, sulfate, 
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sulfite, and dissolved gases. This alternative also lecommends the installation of two additional groundwater 
wells located ^proximately to the west and north of 1349MWi00 to n»nitor TPH, PAHs and OCP 
concentiBtions. TMs alternative can also be inplemented to monitor tiie effectiveness of the alternatives for soil 
RUs. Under tins alternative, groundwater would be sanpled on a quaiteriy basis for a period of 1:5) to five years 
to show that the groundwater inpacts are adequately assessed, lesnatn localized (around 1349MW100), arxi 
moving towards the deani^D goals of lemediation. This alternative is in conphance with the RWQCB Basin 
Plan, RWQCB Order No. R2-2003-0080, and SWRCB Resolution 92-49. The ^tinoted present worth of this 
alternative is $575,0CX) which includes estinBted coital costs of $66,000 and estimated cumulative annual costs 
of $509,000. 

Land Use Controls Alternative: The objective of the LUC alternative is to restrict the use of groundwater in 
the vicinity' of well 1349MW100. This alternative would he effective in preventing exposiue to contaminated 
groundwater. Also, due to the complex hydrology in the vicinity of the Study Area and technical limitations, 
including low specific yield of wells in the area, the potential for future groundwater development for supply is 
extremely low. This alternative is also easily implementahle, but would require long-temi O&M costs to 
maintain the LUC restriction on groundwater use. However, tiris alternative is not in compliance with the 
beneficial use designation for the groundwater basin as a municipal and domestic supply per the RWQCB Basin 
Plan, RWQCB Onler No. R2-2003-0080, and SWRCB Resolution 92-49. The estimated present worth of this 
alternative is $80,000, which includes estimated capital costs of $10,000 and estimated cumulative annual costs 
of $70,000. 



4.6 Recommended Corrective Actions 

The recommended corrective action alternatives for each RU are summarized below. Detailed descriptions of 
the recommended alternatives are provided in Sections 5.2 for the soil RUs and Section 5.3 for the Groundwater 
RU. 

As noted earlier, the costs provided above were developed in Appendix F separately for each alternative for each 
RU so that comparisons could be made in this CAP. Table F-7 provides an estimate of total costs for the 
preferred corrective actions for all Soil RUs, assuming that they are implemented at the same time. The total 
estimated capital cost for the recommended corrective actions for the Soil RUs, as discussed below, is $655,000. 
Together with the Groundwater Monitoring remedy for the Groundwater RU, the total estimated cost for the 
preferred corrective action for the Study Area is $1,230,000, which includes estimated capital costs of $721,000 
and cumulative annual costs of $509,000. 

4.6.1 Sliallow Soil RU 

The recommended alternative forthe Shallow Soil RU is the Excavation and Off-site Disposal Altemative. 

Under the recommended altemative, well 1349MW103 willbe abandoned and soil contaminated with petroleum 
products at concentrations above the cleanup levels will be excavated to 10 feet bgs. Excavated soil will be 
sampled for waste characterization parameters then transported and disposed of at an off-site permitted waste 
management facility. The excavation activities will continue until soil confirmation sampling results indicate 
that cleanup levels forthe soil COCs specified in Table 3-1 are met according to the soil confirmation sampling 
program detailed in Section 5.2. The excavation will be backfilled with clean fill and covered with appropriate 
topsoil and vegetation in accordance with the VMP (Trust and NPS, 2001). A replacement well 
(1349MW103R) will also be installed. It is noted that if contamination extends deeper than 10 feet bgs, it will 
be addressed as part of the preferred altemative for the Deep Soil RU (Section 4.6.2). 
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4.6.2 Deep Soil RU 

The recommended alternative forthe Deep Soil RU is the Excavation and Off-site Disposal Alternative. 

Under the recommended alternative, soil contaminated with petrolemn products at concentrations above the 
cleanup levels will be excavated between 10 and 22 feet bgs, or as deep as possible to remove all impacted soil 
with conventional equipment. Excavated soil will be sampled for waste characterization parameters then 
transported and disposed of at an off-site permitted waste management facility. The excavation activities will 
continue until soil confirmation sampling results Indicate that cleanup levels for the soil COCs specified in 
Table 3-1 are met according to the soil confirmation sampling program detailed in Section 5.2. The excavation 
will be backfilled with clean fill and covered with appropriate topsoil and vegetation in accordance with the 
VMP (Tmst and NPS, 2001). It is noted that abandonment and replacement of well 1349MW103 will be 
conducted under the preferred alternative for the Shallow Soil RU. 

It is noted that if bedrock conditions preclude excavation of all impacted soU within the Deep Soil RU, the 
contamination will be left in-place and groundwater monitoring will be conducted to confirm that groundwater 
is not impacted by soil COCs (evaluated under the Groundwater RU). Current and historical groundwater data 
from well 1349MW 103 demonstrate that soil has not impacted groundwater in the area. 

4.6.3 Telecommunications Corridor Soil RU 

The recommended alternative for the Telecommunications Coiridor Soil RU is the Excavation and Off-site 
Disposal Alternative. 

Under the recommended alternative, the telecommunications conduit will be temporarily rerouted and soil 
contaminated with petroleum products at concentrations above the cleanup levels will be excavated to the 
maximum depth possible with conventional equipment (assumed to be approximately 16 feet bgs). Excavated 
soil will be sampled for waste characterization parameters then transported and disposed of at an off-site 
permitted waste management facility. The excavation activities will continue until soil confirmation sampling 
results indicate that cleanup levels for the soil COCs specified in Table 3-1 are met according to the soil 
confirmation sampling program detailed in Section 5.2. The excavation will be backfilled with clean fill and 
covered with appropriate topsoil and vegetation in accordance with the VMP (Trust and NPS, 2001). 

Monitoring well 1349MW100 may need to be abandoned to accommodate excavation activities. Although not 
located within the limits of the RU as shown on Elgure 3-1, excavation sidewall sloping and over- excavation 
may be required to access deeper impacted soils within the RU. It is recognized that well 1349MW100 is 
located within an area that has been previously excavated and subsequentiy backfilled with clean sand and 
controlled derrslty fill. While the controlled derrsily fill may provide some inherent slope stability during 
excavation activities, the thickness of the controlled deirsity fill Increases to the west of the RU, as shown on 
Figures 3-1 and 2-6). Due to excavation depths required at this RU, sloughing of fill and native materials 
rmderlying the controlled density fill may jeopardize the integrity of well 1349MW 100. In addition, staging of 
excavation equipment is more feasible on Washington Boulevard due to the natural slope that occurs to the west 
of the telecommunications conduit that could impede the safe operation of heavy equipment Although 
protective measures will be taken, the integrity of well 1349MW100 may be compromised due to heavy 
equipment traffic. If well 1349MW100 requires abandonment, replacement well 1349MW100R will be 



ELASlAND,BOUCI<E.LEE, INC. 

3'*'^^ engineeis, scientists, economists 4-14 

EiaflCAPl 3 05flllEil.doc 



DRAFT 



installed. As a conseivalive measuiB, tiis woist-case scenario was assumed for further discussion and iocluded 
for cost estiiiBting purposes. 

It is noted that if bedrock conditions pieclude excavation of all inpacted soil within tiie Telecommunicatioiis 
Coiridor Soil RU (i.& unable to excavate relatively moie conpetent bedrock), the contarainalion will be left in- 
place and giDundvrater monilDring will be conducted to address inpacts in the vicinity of well 1319MW100 
(evaluated under tiie Groundwater RU) . 



4.6.4 Groundwater RU 

The recommended alternative forthe Gromidwater RU is the Gromidwater Morutoring Alternative. 

Groundwater monitoring will effectively demonstrato if observed concentrations of TPHg and TPHd, VOCs, 
PAHs, OCPs, and arsenic, as well as other metals, are decreasing or stabilized at well 1349MW100. 
Groundwator Monitoring will also adequately demonstrate if the groimdwater plume is limited to the area 
around well 1349MW100 and if the selected soil remedies have a positive effect on the dissolved-phase 
concentrations. 

To monitor groundwater quality in the viciniiy of the Groundwater RU, the following wells will be morutored 
for a period of up to 5 years: 

• Existing wells: 1349MW01, 1349MW02, 1349MW03R, 1349MW100 (prior to replacement and aftor 
as replacement well 1349MW100R], 1349MW101, 1349MW102, 1349MW103 (prior to replacement 
and aftor as replacement well 1349MW103R), 1349MW104, 1349MW105; and 

• Two newly-irrstalled groundwater monitoring wells to be located approximately to the west and north of 
1349MW100 (replacement well 1349MW100R). 

Wellsl349MW100 and -103 will be removed during excavations but will be re-installed following soil 
excavation activities. Monitoring of wells 1349MW100 and -103 will be conductod prior to excavations. 
Monitoring of wells 1349MW100R and -103R will commence following backfilling and site restoration. 

The two newly instolled wells will be placed 1) north of existing well 1349MW 100 in the immediato vicinity of 
the former fuel disperrsing stotion and 2) west of Washington Boulevaid, adjacent to the current well 
1349MW100 location. Recognizing that groundwater flow is anisotropic, the selection of these two monitoring 
locations will allow for a better undeistanding of the complex hydrogeologic conditions that exist at the Study 
Area and provide verification that groundwater flow in this location is to the west/southwest The placement of 
the new wells will also better define the natiue and extent of COCs identified at well 1349MW 100, as well as 
the potential relationship with the sporadic detectiorrs of OCPs in samples collected from wells located to the 
west of well 1349MW100. 

The Five-Year Status Report, which is required imderthe RWQCB Order No. R2-2003-0080, will demorrstrate 
the effectiveness of the remedy. This is further discussed in Section 5.3. 
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5, Implementation of the Preferred Alternatives 

This section discusses how the piefeired CAP remedies will be iirplemenled including conflrmEition sanphug 
and groundwater mDnitoiing, LUCs, LTTD soil tracktog and managemGint. FDS closure, ^plicable laws and 
regulatoiy requiremenis, and schedule. Figure 5- 1 provides an expanded summary of liie prefenBd alternatives 
for Ihe Shallow Soil (Areas 1-3), Deep Soil, and TelecommunicatioDS Corridor RUs. Figure 5-1, incoi^unction 
Willi Figures 2-4 through 2-6, provide Ihe locations of Ihose sarrples with concentrations of COCs in excess of 
the cleariLj) levels. In most cases, the vertical arxl hDri2Dntal extents of the various RUs have been estimated 
based on Ihe spatial distiibution of available dala, indicating locations of sanples where exceedances of the soil 
cleanup levels had or had not been observed, as discussed in Section 3. 3. The limils of some RUs, liowever, are 
not well defined with sanple data. Inplementation of the preferred remedy for each RU will effectively address 
these data gsfs (i.e post-excavation soU conftrmation sairpling to define the extents of tiie soil RUs and 
groundwater monitoring \o address extent of groundwater iirpacts) . 

5.1 Remedy Implementation 

The corrective actions set forth in Section 4.6.1 for the Shallow Soil RU, Section 4.6.2 for the Deep Soil RU, 
Section 4.6.3 for the Telecommumcations Corridor RU, and Section 4.6.4 for the Groundwater RU will be 
implemented by the Trust Upon regulatory agency approval of the Final CAP, a separate implementation Work 
Plan (called CAP Work Plan) will be prepared for the soil RUs (i.e., Shallow, Deep, and Telecommunications 
Corridor). Implementation of the GromidwaterRU will be made through any necessary modifications to the 
existing Presidio-Wide Groundwater Monitoring Program specific to the Study Area. In addition, in accordance 
with the Trust LUCMRR for Area B, the Trust will prepare appropriate documentation for LUCs, as apphcable, 
for any contamination left in-place at the Study Area at concentrations exceeding cleanup levels based on 
protection of human health or ecological receptors. 

5.2 Soil Confirmation Sampling Program 

The confirmation soil sampting program for the soil RUs will be detailed in the CAP Work Plan. It is 
anticipated that after the impacted materials are removed from each excavation, the exposed land surface will 
consist of an excavation "bottom" with the perimeter of the excavation having "sidewalls." The collection and 
analysis of confirmation soil samples will determine if the prefeired remedy has been effective (i.e., soils in 
excess of the cleanup levels have been removed). 

Bottom sampling will be based on the estimated size of the excavation, with a nunimum of one sample per 
excavation and at least one per 625 sf. A 25- by 25-foot sampling grid will be used to guide the collection of 
excavation bottom samples. 

Each sidewall wiU be sampled every 50 feet of its lateral extent and at the midpoint of each vertical depth 
interval range (i.e., one sample at the midpoint of the to 3 feet bgs interval, one sample at the midpoint of the 3 
to 10 feet bgs interval, one sample at the midpoint of the greater than 10 feet bgs and >5 feet above 
groundwater interval, and one sample at the midpoint of the greater than 10 feet bgs and <5 feet above 
groundwater interval] . 
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The actual pl^slcal dlmGaisions of each eKcavation will determine the number of bottom and sidewall sanples 
collected. All confiirrBtion sanples for the excavations witiiin the Study Area will be analyzed for the 
following COC constituenls: 

• PAHs by United States Environmental Protection A gency (USEPA) Method 8270C; and 

. TPHg, TPHd and/or TPHfo by USEPA Metbod 8015 modified and USEPA Metbod 3630A - SilicaGel 
C leanup. 

In addition, soil confinnation samples from the Shallovi' Soil RU Area 3 and the Telecommunications Corridor 
RU will be analyzed for OCRs by USEPA Method 8081 because these constituents are COCs for the 
groundwater RU but have not been previously tested in soil at the Study Area. 

As detailed in Table 3-1, depth-specific cleanup levels (i.e., to 3 feetbgs, 3 to 10 feetbgs, and greater than 10 
feetbgs and within or not within 5 feet of groundwater] will be used for soil excavations within tlie Study Area. 
The soil confinnation data will be compaied with the cleanup levels in Table 3- 1 to assess if fuither excavation 
is necessary'. If all concentrations are below the cleanup levels, the excavation activities will be terminated. If a 
particular confirmation sample has one or more chemical concentrations from the COC analytical suite 
exceeding soil cleanup level(s), the contamination will be assessed, based on field observations (e.g., visual 
contamination, odors, eto.), to determine if it is related to a site-specific release. If tlie contamination appears to 
be related to a site-specific release, further soil will be excavated in the area where levels remain elevated and 
the newly excavated area will be resampled. If the contamination does not appear to be related to a site-specific 
release, either^ 

• Euither soil will be excavated in the area where levels remain elevated and Uie newly excavated area 
will be resampled; or 

• No further excavation will be conducted if it can be demonstrated that the residual contamination does 
not pose a risk to human health or the envirorunent (based ona95%UCL concentration). 

Any over-excavations will continue vertically and/or laterally in 1.0-ft increments. The RWQCB will be 
consulted regarding fmUier excavation decisions. When it is determined that a soil RU no longer poses a risk to 
human health or the environment and RWQCB concurs with the assessment, the excavation will be considered 
complete. If cleanup levels cannot be achieved due to technical considerations (such as the inability to 
effectively excavate weathered bedrock], the soil removal program will be terminated and LUC(s) will be 
adopted, as necessary, in accordance with Section 5.4 below. 

5.3 Groundwater Monitoring Program 

The recommended remedial alternative for the Groundwater RU is Groundwater Morritoring. Groundwater 
monitoring will effectively deteimine if observed concentrations of TPHg and TPHd, VOCs, PAHs, and OCRs 
are decreasing or stabilized at well 1349MW100. Groundwater Monitoring will also effectively demonstrate if 
the groundwater plume is limited to the area around well 1349MW100. 
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To momtor groundwater quality in Ihe vicinily of the Groundwater RU, the following wells will be monitored: 

• Existing wells: 1349MW01, 1349MW02, 1349MW03R, 1349MW100 (prior to replacement and after 
as replacement well 1349MW100R], 1349MW101, 1349MW102, 1349MW103 (prior to replacement 
and after as replacement well 1349MW103R), 1349MW104, 1349MW105; and 

• Two newly- installed gromidwater monitoring wells to be located approximately to the west and north of 
1349MW100 (replacement well 1349MW100R). 

Wells 1349MW100 and -103 will be removed dmlng excavations but replacement wells 1349MW100R and - 
103R will be re-installed following soil excavation activities. Monitoring of wells 1349MW100 and -103 will 
be conducted prior to excavation. Monitoring of wells 1349MW100R and -103R will commence following 
backfilling and site restomtion. 

The two newly installed wells will be placed 1) north of existing well 1349MW 100 in the immediate vicinity of 
the former fuel dispensing station and 2) west of Washington Boulevard, adjacent to the current well 
1349MW100 location. Recognizing that groundwater flow is anisotropic, the selection of these tivo monitoring 
locations will allow for a better undeistanding of the complex hydrogeologic conditions that exist at the Study 
Area and provide verification that groundwater flow in this location is to the wesi/southwest The placement of 
the new wells will also better define the nature and extent of COCs identified at well 1349MW 100, as well as 
the potential relationship with the sporadic detections of OCPs in samples collected from wells located to the 
west of well 1349MW100. 

Groundwater monitoring will be conducted for a period of up to 5 years. The deptli to groundwater will be 
measured and groundwater elevations calculated during each sampling event. Groundwater samples, including 
quality assurance/quality control (QA/QC) samples (duphcates, equipment blanks, and trip blanks), will be 
collected and analyzed, in accordance with the QAPP (Tetra Tech, 2001) for the following analytes (listed in 
Table 5-2). 

• PAHs by USEPA Method 8270C; 

. TPHg, TPHd and/or TPHfo by USEPA Method 8015 modified; 

• VOCs by USEPA Method 8260B; 

• OCPs by USEPA Method 8081; 

• Dissolved metals by USEPA Method 6010; and 

• General chemistry parameters. 

The groundwater cleanup levels for these corrstituents are presented in Table 3-2. G roundwater will be analyzed 
quarterly for a minimum of 2 years for all constituents identified above (for a total of 8 sampling events). If all 
constituents within an arralytical suite have concentrations below cleairup levels for four consecutive quarterly 
sampling events, then the frequency of monitoring for the analytical suite will be reduced to a semi-annual basis. 
If after an additional year of semi-annual sampling, all constituents within the analytical suite have 
concentrations below cleanup levels, the analytical suite will no longer be analyzed in groundwater samples. 
Similariy, if all analyzed constituents at an individual well have concentrations below cleanup levels for four 
consecutive quarterly sampling events, then the frequency of monitoring for the well will be reduced to a semi- 
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annual basis. If afeir an additional year of semi-annual san^ling of the well, all aanslituents wiliiin the well 
have concentratioiis below cleanup levels, Ibe well will no longer be sanpled. If all analytical suites and 
groundwater weUs ineet these criteria witinn a 5-year monitoring period, the groundwater monitoring program 
will be disconlinued and the weUs will be considered for abandonment at that time. 

In accordance with Task 13 of RWQCB Older R2-2003-0080, a Five-Year Status Repori, which evaluates the 
effectiveness of this CAP for groundwater, will be conpleted and submitted to the RWQCB for approval. In tiie 
Five-Y ear Status Report, groundwater conditions within tiie Study Area will be evaluated and future collective 
actions will be assessed based on the following general criteria: 

• If cleanup levels for all analyzed constituents are achieved within the 5-year monitoring period as 
described above, the groundwater monitoring program will be discontinued; 

• If it is demonstrated that constituent concentra.tions are moving towards cleanup levels (i.e., showing a 
consistent decreasing trend) within a reasonable time period, the groundwater monitoring program will 
either be discontinued or continued for a specified time period to confirm attainment of cleanup levels, 
as appropriate; 

• If constituent concentration{s) are above cleanup levels but have remained generally stable {i.e., no 
increasing trend] and the groundwater impacts are shown to be localized around well 1349MW100, 
restrictions on use of groundwater in the area may be implemented, as appropriate, based on an updated 
evaluation of performance date, cost- effectiveness, current remedial technologies, probability of 
potential groundwater development, etc. as required by Task 13 of the Older; and 

• If constituent concentrations(s) are above cleanup levels and not geneiBlly stable (i.e., increasing trend) 
or a larger groundwater plume (beyond tiie general vicinity of well 1349MW100) is identified, an 
alternative cleanup strategy for the Groundwater RU will be evaluated. 

It is noted that metals data in groundwater, including total chromium, arsenic, and nickel, will be evaluated in 
the context of cleanup levels, but also to evaluato geochemical conditions at the Study Area. As discussed in 
Appendix E and Section 2.5.2, dissolved metals concentrations in groundwater above cleanup levels are 
considered to be related to the geochemical environment of the Study Area. The presence of dissolved metals is 
related to the complex geochemical interactions that occur as a result of naturally occurring conditions and those 
conditions affected by the degradation of petioleum hydrocarbons. As discussed in Appendix E, the fate and 
transport of observed dissolved metals concentrations are limited under worst case conditions and are expected 
to be even more limited as degradation of petroleum hydrocarbons becomes completo. The Five-Year Stotus 
Report will evaluate current geochemical conditions and trends to assess if metals concentrations above cleanup 
levels in groundwater can remain with no further action. In addition, the evaluation of dissolved metals date as 
well as general chemistry parameters will help determine if observed existing natural degradation processes 
continue to occur over time which will further demonstrate the effectiveness of the preferred alternative. 

5.4 Land Use Controls 

As discussed in Section 5.2, the preferred remedy for all soil remedial units is excavation and off-site disposal. 
However, it is possible that soil with coirstituent concentratioirs exceeding cleanup levels may be left in-place 
following soil removal due to technical limitetions (such as the inability to effectively excavate weathered 
bedrock). This is particularly likely for the Deep Soil RU and the Telecommunications RU, which contain deep 
soil (below 10 feet bgs) with chemical concentrations exceeding cleanup levels. LUC(s) may need to be 
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adopted for contamiiBlion left in-place, depeaidtng on whelher the contarntnalion falls withm Ihe ts 10 feet bgs 
or greater liaii 10 feet bgs deplii intervals. 

The cleanup criteria for soUs below 10 feet bgs were selected based on prolEclion of gioundwaler. If soUs with 
constituent concentrations are left in-place below 10 feet bgs, no LUCs will be adopted as there is no exposure 
for humans and ecological receptors at tills depth interval. As detailed in Section 5.3, groundwater mDnitoring 
will be conducted at the Study Area to address potential inpacts to grDundwater. 

If soils with constituent concentrations are left in-place following soil excavations within the Id 10 feet bgs 
depth inteival, LUC(s} will be adopted to protect human health arxl the environment The LUC is a non- 
engineering measure designed to limit exposure to the contaminants left in place in soil above levels considered 
protective for specific use(s} of a site. The LUC prohibits specific iise(s) of a site and notifies present or future 
owners and tenanis at the site of the potential presence of contaminants remaining in soil at concentiBtions that 
TDE^ not be protective of unreshlcted future site usa The LUC reqiniements arxl restrictions are binding on 
current or subsequent properly owners and remain in effect until they are foirrBlIy removed or modified. 

Residential hurran health and ecological special-status cleanLj) levels were selected as cleani^) criteria in soil 
from to 10 feet bgs and to 3 feet bgs, respectively, to allow unrestricted future site usa Therefore, allhough 
cunent arxl planned land use at the BuQding 1349 Area is recreational with special-status ecological species 
potentially present (EKI, 2002), non-atlainment of cleanup levels provided in this CAP wiU require LUCs to 
reshict unlimited site use. 

The goals of the LUC would be as follows: 

• Preverrt irrappropriate land use of the property containing residual contamination in soil; 

• Assure that information about the property containing residual contamination in soil is available to the 
public (viatheLUCMRR); 

• Ensure that long-term mitigation measures and monitoring requirements are carried out and maintained 
(as described below); 

• Ensure that the integrity and stability of the remedy is maintained; 

• Ensure that subsequent property owners or transferees have a duty to assume any responsibility for 
requirements or restrictions pertaining to the residual contamination in soil when the property is 
trarrsferred; and 

• Ensure that the RWQCB would be contacted prior b) a change in land use or the selected remedy. 

The procedures below would be followed to ensure that the specified LUC{s} for the Study Area are adhered to 
by present and future owners and users of the property: 

• Project Permit Process - In advance of implementation, all Presidio plarrs and projects must be screened 
for compliance with the National Environmental Pohcy Act (NEPA) and the National Historic 
Preservation Act (NHPA). The Trust would use its interdisciplinary NEPA/NHPA environmental 
screerung process to notify planning/project proponents of the LUC. In addition, for any project 
involving excavation or subsurface intrusion within an "LUC Zone," the Trust must approve a "dig 
permit" to ensure that subsurface utilities (e.g., water, gas, sewer, fiber optic) are not damaged. The 
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Trust would also use ite Excavation Clearance Permit process to notify and require adherence by 
excavation project proponenls of Ihe LUC reslrictlons arxi requiremenls. 

LUC Master Reference Report - The LUC Zone(s) at the Study Area would he included in the Trust's 
LUCMRR. The LUCMRR, which includes a master map showing all Presidio-wide LUC Zones and a 
compilation of all Presidio LUC requirements and restrictions, is maintained and kept current at the 
TzTist Library. Planning/ project proponents and otlier members of the public may review all existing 
LUCs forthe Presidio hy reviewing the LUCMRR in the Trust Library. 

Notification and Armual Monitoring - The Trustwould notify the RWQCB regarding any proposed land 
use plan or project that may be inconsistent with the LUC, any proposed action that may disrupt the 
effectiveness of the LUC, and any proposed action tlrat could alter or ehminate the continued need for 
the LUC. The Trust submits an armual Presidio LUC Report to confirm that human land uses within 
Presidio LUCs Zones are consistent with the restrictions and requirements specified herein. 

Transfer of Ownership or ContiDl - The Trustwould notify the RWQCB of any anticipated transfer of 
ownership orcontiDl of any portion of the LUC Zone(s] forthe Study Area. In the eventof atrairsferof 
ownership or control of an LUC Zone, in whole or in part, the Trust would record the Presidio's 
LUCMRR with the City and County of San Francisco Recorder's Office and the Federal General 
Services Agency (GSA) to place subsequent Presidio owners or managers on notice of the existence of 
the LUC Zone(s). As part of the administrative trarrsfer of the property, the Trust would notify the 
subsequent owner or manager of the duty to comply with the LUC and provide a complete copy of the 
LUCMRR. 



5.5 LTTD Soil Tracking and Management 

LTTD soils previously used as backfill within the FDS trench and remedial excavations (Figure 5-1) will be 
managed and tracked in accordance with the LTTD Soil Tmcking and Management Plan {EKI, 2004). LTTD 
soils are expected to be encountered and removed during excavation of the Shallow Soil RU Area 1. 
Notification for the presence of LTTD sods will be addressed in the Trust's "dig permit' prior to excavation 
activities. If the LTTD soils are stockpiled onsite, they will be segregated and stockpiled separately from non- 
LTTD soil. The LTTD soils will be disposed off-site at a permitted treatment and/or disposal facility in 
accordance witlr applicable laws and regulations. Tracking and management of the LTTD soils by the Trust wdl 
no longer be applicable once the soils are removed and disposed off-site. 

LTTD soils also extend beyond the assumed limits for Shallow Soil RU Area 1 (Figure 5-1). The Trust may opt 
to either excavate these LTTD soils as part of the CAP excavations to eliminate the necessity of tracking the 
soils or leave the LTTD soils in-place. No sampling will be required to leave these LTTD soils in-place, as 
previous sampling has indicated that TPH and PAH concentrations meet the SCRs from Order No. R2-2003- 
0080 (RWQCB, 2003a; Section 2.4.3). Soils remaining in-place will be retained in the Trust's geographical 
information system (CIS) database for tracking of LTTD soils. Appropriate personnel wdl be notified prior to 
any future construction, maintenance, or other subsurface operatioirs conducted in the area so that restrictions 
and requirements for the LTTD soils identified in the LTTD Soil Tracking and Management Plair (EKI, 2004), 
such as restnctioirs on removal, relocation, and reuse, are followed. 
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5.6 Closure of FDS 

Upon completion of the corrective actions selected in this CAP for the Study Area, the portions of the former 
FDS pipelines within the Study Area will be corrsidered closed in accordance with RWQCB Order R2-2003- 
0080 (RWQCB, 2003a). The portiorrs of the FDS pipelirres within the Study Area extend from the gerreral 
viciniiy of the former AST northwards to Kobbe Avenue, eastwards to Harrison Boulevard, and southwards to 
the limits of the fonner Fill Site 5. Per Task 12 of the RWQCB Onier, the CAP Closure Report will include 
confirmation soil sampling results for the former FDS pipeline trenches and excavations to demonstrate 
compliance with the cleanup levels specified in Table 3-1 of this CAP. 

5.7 Applicable State and Federal Laws and Regulatory Requirements 

Implementation of tire selected corrective action alternatives will comply with applicable state and federal laws 
and regulations including the requirements of Title 23, Division 3, Chapter 16, Article 11, which are the primary 
regulations establishing the requirements and standards for petroleum- related corrective action in the State of 
California. The alternatives selected by this CAP will also comply with applicable laws and regulations 
regarding management and disposal of excavated soil, including transport to and treatment at regulated and 
permitted facilities. As detailed in the RWQCB Order No. R2-2003-0080, the Study A reals a known petroleum 
contamination site requiring preparation and implementation of this CAP to meet the requirements of 23 CCR § 
2725. The RWQCB Onier No. R2-2003-0080 presents cleanup standards as SCRs for the protection of human 
health, ecological receptors, and water quality, which were used to set the applicable CAP cleanup levels. 

The Presidio as a whole is within the GGNRA and is listed in the National Register of Historic Places as a 
Historic Landmark, which affords its historic resources and cultural landscapes certain protection under the 
NHPA. The Trust Programmatic Agreement, which sets forth the procedures to implement the historic 
compliance process of Section 106 of the NHPA for Area B, will he followed. In addition, archeological sites 
and resources are known to exist or may be discovered within the Presidio. During corrective action 
implementation, the Trust will comply with apphcable provisions of the Archeological and Historic Preservation 
Act (AHPA) and the Native American Graves Protection and Repatriation Act (NAGPRA) if such resources are 
encountered during implementation work concerning this CAP. Other federal and state statutes, such as the 
federal and state Fndangered Species Acts (ESA and CESA) and the IVIigratory Bird Treaty Act (IVIBTA) also 
provide standards for protection of natural resources found on the Presidio that will be followed during this 
corrective action. 

Since the Study Area is within Area B of the Presidio, the corrective action will be completed in a manner 
consistent with land uses established by the PTMP. NPS Management Policies and the Presidio VMP (Trust 
andNPS, 2001) apply to the corrective action work. 

Wilii regard to soil excavation and disposal, state laws and regulations implement the federal Resource 
Conservation and Recovery Act (RCRA) standards and are applicable to the corrective achorrs at the Study 
Area. These provisions include standards for properly storing, handling, and transporting excavated soils that 
may contain hazardous constituents. These regulatiorrs also set standards for testing of potential hazardous 
wastes prior to management and proper off-site disposal. 

The impacted soil at the Study Area is not believed to be hazardous waste. The transport and disposal of non- 
hazardous waste that may be generated during the corrective action will be performed in accordance with the 
pertinent sections of Title 27 of the CCR, which addresses the proper management of solid wastes. 
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The corrective actions at the Study Aiea consider tiie RWQCB Basin Plan policy of no loss of wetlands, as well 
as Presidio wetlands resources (NFS and Trust, 2003). Any explicable discharge prohibitions and eaosion 
control measures wiL protect surface water and wetland resources. 

Also, Bay Area Air QuaLily Managemerrt District (BAAQMD) regulations pertinent to dust suppression and 
onsite air monitorir^ during excavation work will be met to prevent air quality inpacts from the selected 
remedial actions. BAAQMD regulations under fee Clean Air Act pertaining to lerriediation activities in areas of 
serjtentinite rocks and soil will be followed. A dust mitigation plan for on-site dust mitigation and monitoring 
for asbestos wiil be prepared in accordance witii tiie Air Resources Board Model Rule. Although not anticipated 
to be present, if unknown underground storage tanks (USTs) are fourxi during remedial activities, removal wiU 
corrply wiHi ^ipUcable state and local requirements. 

5.8 Implementation Schedule 

Upon final regulatory approval by the RWQCB of the Final CAP, all deliverables and corrective actions 
authorized by the CAP will be prepared and implemented according to the schedule, as amended, required by 
the RWQCB Order. The RWQCB Order schedule currentiy requires that remedy corrstruction at the Study Area 
begin by February 28, 2006. 

Upon regulatory agency approval of the Final CAP, the CAP Work Plan for application of the preferred 
alternatives for the soil RUs will be prepared. Once the CAP Work Plan is approved by the RWQCB, the CAP 
will be implemented. As required by the RWQCB Order No. R2-2003-0080, a report documenting 
implementation of the soil corrective actions, constraction completion, and groundwater monitoring results will 
be issued on or before January 30,2007. In acconlance with Task 13 of RWQCB Order No. R2-2003-0080, a 
Five-Year Status Report, which evaluates the effectiveness of the CAP for groundwater, will be issued in 5 
years following implementation of this CAP. 
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Well ID 


Date 


Average Depth 

to Water ^ 

(feetj 


Top of Casing 

Elevation 

(fleet PLLW) 


Groundwater 

Elevation 

(fleet PLLW) 


Well Type 


1349MW01 


05/24/04 


27.78 


300.44 


272.65 


MW 


03/08/04 


26.84 


300.44 


273.60 


MW 


12/01/03 


29.38 


300.44 


271.06 


MW 


08/11/03 


27.91 


300.44 


272.53 


MW 


06/02/03 


28.33 


300.44 


272.11 


MW 


03/10/03 


28.19 


300.44 


272.25 


MW 


12/02/02 


29.61 


300.44 


270.83 


MW 


08/26/02 


28.69 


300.44 


271.75 


MW 


05/28/02 


28.38 


300.44 


272.06 


MW 


03/04/02 


27.70 


300.44 


272.74 


MW 


11/26/01 


29.76 


300.44 


270.68 


MW 


08/27/01 


30.17 


300.44 


270.27 


MW 


05/08/01 


29.45 


300.44 


270.99 


MW 


1349MW02 


05/24/04 


34.20 


311.22 


277.02 


MW 


03/08/04 


34.14 


311.22 


277.08 


MW 


12/01/03 


36.66 


311.22 


274.56 


MW 


08/11/03 


35.46 


311.22 


275.76 


MW 


06/02/03 


35.03 


311.22 


276.19 


MW 


03/10/03 


35.46 


311.22 


275.75 


MW 


12/02/02 


36.98 


311.22 


274.24 


MW 


08/26/02 


35.94 


311.22 


275.28 


MW 


05/28/02 


34.95 


311.22 


276.27 


MW 


03/04/02 


35.54 


311.22 


275.68 


MW 


11/26/01 


37.75 


311.22 


273.47 


MW 


08/27/01 


36.79 


311.22 


274.43 


MW 


05/08/01 


35.47 


311.22 


275.75 


MW 


1349MW03 


08/26/02 


28.63 


300.54 


271.91 


MW 


05/28/02 


26.64 


300.54 


273.90 


MW 


03/04/02 


25.20 


300.54 


275.34 


MW 


11/26/01 


30.67 


300.54 


269.87 


MW 


08/27/01 


29.65 


300.54 


270.89 


MW 


05/08/01 


26.56 


300.54 


273.98 


MW 


1349MW03R 


05/24/04 


29.40 


304.13 


274.73 


MW 


03/08/04 


28.43 


304.13 


275.70 


MW 


12/01/03 


33.33 


304.13 


270.80 


MW 


08/11/03 


31.69 


304.13 


272.44 


MW 


06/02/03 


30.48 


304.13 


273.65 


MW 


1349IV1W100 


05/24/04 


32.05 


309.50 


277.55 


MW 


03/08/04 


31.63 


309.50 


277.97 


MW 


12/01/03 


34.42 


309.60 


275.18 


MW 


08/11/03 


32.98 


309.60 


276.62 


MW 


06/02/03 


32.75 


309.50 


276.85 


MW 


03/10/03 


33.30 


309.50 


276.30 


MW 


12/02/02 


34,67 


309.50 


274.93 


MW 
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Table 2-1 
Summary of Groundwater Elevations 

Building 1349 Area 
Presidio of San Francisco, California 



DRAFT 



Well ID 


Date 


Average Depth 

to Water ^ 

(feel) 


Top of Casing 

Elevation 

CfieetPLLW] 


Groundwater 

Elevation 

(feetPLLW) 


WellT^^ie 


1349IVIW101 


05/24/04 


32.23 


311.53 


279.40 


MW 


03/08/04 


32.90 


311.53 


278.73 


MW 


12/01/03 


35.25 


311.63 


276.38 


MW 


08/11/03 


34.14 


311.63 


277.49 


MW 


06/02/03 


33.59 


311.63 


278.04 


MW 


1349MW102 


05/24/04 


25.68 


305.58 


280.00 


MW 


03/08/04 


25.62 


305.58 


280.05 


MW 


12/01/03 


23.17 


305.58 


277.51 


MW 


08/11/03 


26.96 


305.68 


278.72 


MW 


06/02/03 


25.51 


305.58 


279.17 


MW 


1349MW103 


05/24/04 


38.40 


313.07 


279.67 


MW 


03/08/04 


38.75 


318.07 


279.32 


MW 


12/01/03 


40.69 


318.07 


277.33 


MW 


08/11/03 


39.51 


318.07 


278.55 


MW 


06/02/03 


39.33 


318.07 


278.74 


MW 


1349MW104 


05/24/04 


35.18 


314.58 


279.40 


MW 


03/08/04 


35.76 


314.58 


278.82 


MW 


12/01/03 


37.43 


314.58 


277.15 


MW 


08/11/03 


35.27 


314.58 


278.31 


MW 


06/02/03 


35.95 


314.58 


278.62 


MW 


1349MW105 


05/24/04 


33.20 


312.05 


278.85 


MW 


03/08/04 


33.71 


312.05 


278.34 


MW 


12/01/03 


34.38 


312.05 


277.67 


MW 


08/11/03 


33.77 


312.05 


278.28 


MW 


06/02/03 


34.20 


312.05 


277.85 


MW 


LF5GW100 


5/24/2004 
3/8/2004 
12/1/2003 
3/11/2003 
6/2/2003 
3/10/2003 
12/2/2002 


9.05 
9.1 
9.3 
5.71 
5.98 
9.1 
7.17 


229.74 
229.74 
229.74 
229.74 
229.74 
229.74 
229.74 


220.69 
220.64 
220.44 
223.03 
222.75 
220.64 
222.57 


MW 
MW 
MW 
MW 
MW 
MW 
MW 


LF5GW100 


8/25/2002 
5/23/2002 

3/4/2002 
11/26/2001 
8/27/2001 

5/8/2001 


5.05 

5.31 

5.25 

5.73 

11.09 

5.32 


229.74 
229.74 
229.74 
229.74 
229.74 
229.74 


224.69 
223.43 
224.49 
223.01 
218.65 
223.42 


MW 
MW 
MW 
MW 
MW 
MW 
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Table 2-1 
Summary of Groundwater Elevations 

Building 1349 Area 
Presidio of San Francisco, California 



DRAFT 







Average Depth 


Top of Casing 


Groundwater 




Well ID 


Date 


to Water ^ 


Elevation 


Elevation 


WellT^^ie 






(feetj 


(feetPLLW) 


(feetPLLW) 




LF5GW101 


5/24/2004 


4.95 


234.36 


229.41 


MW 




3/8/2004 


3.97 


234.36 


230.39 


MW 




12/1/2003 


5.15 


234.36 


229.21 


MW 




3/11/2003 


5.95 


234.36 


228.41 


MW 




6/2/2003 


5.78 


234.36 


228.58 


MW 




3/10/2003 


6,35 


234.36 


227.51 


MW 




12/2/2002 


9.19 


234.36 


225.17 


MW 




B/26/2002 


5.84 


234.36 


228.52 


MW 




5/2B/2002 


8,65 


234.36 


225.71 


MW 




3/4/2002 


5.77 


234.36 


227.59 


MW 




11/26/2001 


8.38 


234.36 


225.98 


MW 




8/27/2001 


5.56 


234.36 


227.7 


MW 




5/8/2001 


2 


234.36 


232.35 


MW 


LF5GW102 


5/24/2004 


29.67 


294.76 


265.09 


MW 




3/8/2004 


30.51 


294.76 


264.25 


MW 




12/1/2003 


31.23 


294.76 


263.53 


MW 




8/11/2003 


30.75 


294.76 


264.01 


MW 




6/2/2003 


29.35 


294.76 


265.41 


MW 


LF5GW103 


5/4/2004 


13.31 


279.12 


265.81 


MW 




3/8/2004 


13.47 


279.12 


265.65 


MW 




12/1/2003 


14.31 


279,12 


264.81 


MW 




8/11/2003 


13.45 


279.12 


265.67 


MW 




6/2/2003 


12.33 


279.12 


266.79 


MW 


LF5GW104 


5/24/2004 


25.45 


285.05 


260.6 


MW 




3/8/2004 


20.89 


286.05 


265.15 


MW 




12/1/2003 


27.05 


285.05 


258.99 


MW 




8/11/2003 


25.35 


285.05 


260.7 


MW 




6/2/2003 


23.44 


286.05 


262.61 


MW 



Notes 

1 - All depth to watsr measurements are an average of three measurements recorded in the field. 

MW - Monitoring well 

feetPLLW - feet above P residio lower low water vertical datum 
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Table 2-2 
Summaiy of Previous Site Investigation and Corrective Actions 

Building 1349 Area 
Presidio of San Francisco, CA 



DRAFT 



investigation 
Report 


Dat^erfbrmed 
By 


Summary of Activity 


Potsentia! 

ContarrdnantB 

of Concern 


Final Building 
1349 Site 
hives ti gati o n 


J anuary 

1995/Montgomery 

Watson 


SitE investigation conducted in two phases at the Site. 

Phase 1: Fourteen soil borings were advanced in Augustl993. 

• One grab groundwater sample and 51 soil sarrples were collected 
forTPHd, BTEX, and metals. 

• Analytical results indicated high soil concentrations of TPHd in the 
area of the former drainage gully, east of Washington Boulevard. 

Phase 2: Eight soil borings were advanced in February 1994. 

• Thirty-seven soil samples and one groundwater sample were 
collectEd forTPHd and BTEX analyses. 

• Analytical results indicated high soil concentrations of TPHd in the 
area of the former drainage gully, east of Washington Boulevard 
and groundwater. 

• Selectsoil samples were analyzed for physical and biological 
parameters tc help assess potential soil remediation technologies. 

• A leaking, shallow underground fuel pipe between the tank and fuel 
dispensing structure was located and identified as a potential 
source area. 

• High-resolution seismic reflection study indicated up to eight 
bedrock lineaments atthe site. 


TPHd 


Final Building 
1349 Additional 
Site Investigation 


May 

1996/Montgomery 

Watson 


Phase 3: Nine soil borings were advanced to depths ranging from 

approximately 38 to 58 feet below ground surface (bgs). 

• Relatively low concentrations of TPHd vyere detected from to 30 
feet bgs with concentrations ranging from 1.0 to 7.7 mg/kg, and 
increasing concentrations of TPHd were observed in soil from 30 to 
50 feet bgs ranging from 330 to 990 mg/kg. 


TPHd 
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Table 2-2 
Summaiy of Previous Site Investigation and Corrective Actions 

Building 1349 Area 
Presidio of San Francisco, CA 



DRAFT 



Investigation 
Report 


Date/Perfo rmed 
By 


Summary of Activity 


Potential 

Contaminants 

of Concern 






• TPHd was detected in three grab groundwater samples at 
concentrations of 1,300 ppb, 24,000 ppb, and 4,700 ppb. 
Concentrations in groundwater were above the cleanup level of 880 
ppb. 

• Three groundwater monitDring wells were installed in converted soil 
borings. 




Aboveg round 
StDrage Tank 
Closure 


May 1996/IT 

Corporation 


Removal action activities included tine removal of Building 1349 and 
associated piping. In addition, soil was removed from tine areas atttie site 
as follows: 

• Area 1: Excavation area of approximately 25 by 35 feetto a 
depth of 7 .0 feet bgs . 

. Area 2: Excavation area of approximately 70 by 25 feetto a 
depth of 12 feet bgs. 

• Area 3: Excavation area of approximately 40 by 50 feetto a 
depth of 13.2 feet bgs. 

Confirmation samples were collected for soil remaining in place. 
Concenb-ations of TPHd in soil ranged from 14,000 to 24,000 mg/kg 
beneatii the communications conduitat3.0 feet bgs. Two additional 
samples were collected at depths of 4 and 6feetgbs. TPHd was detected 
atconcenti^ations of 13,000 and 14,000 mg/kg. Four samples were 
collected at 12 feet bgs with concenb'ations of TPHd ranging from 3,200 to 
10,000 mg/kg. PAHs were detected at a maximum concentration of 51 
mg/kg for naphtinalene. 


TPHd and 
PAHs 


Fuel Distribution 
System Closure 
Report 


May 1999/IT 
Cotpo ration 


A portion of the P residio-wide F DS piping removal corrective action. Tvwo 
FDS pipeline removal actions, MT-6 and MT-7, occurred in the vicinity of 
Building 1349 (IT, 1995). 


TPHd,TPHfo 
and PAHs 
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Table 2-2 
Summaiy of Previous Site Investigation and Corrective Actions 

Building 1349 Area 
Presidio of San Francisco, CA 



DRAFT 



Investigation 
Report 


Date/Perfo rmed 
By 


Summary of Activity 


Potential 

Contaminants 

of Concern 






• Approximately 1,000 linear feet of 6-inch pipeline were excavated 
and removed from the MT-6 area and 2,000 linearfeet excavated 
and removed from MT-7. 

• Trench excavations were backfilled with overburden soil from the 
excavations to 18 inches bgs and with imported topsoil from 18 
inches bgs to ground surface. 

Three FDS Remedial Excavations (tDtal of approximately 190 cubic yards) 
were completed in the area north of Building 1349 atareas overlapping 
former MT-6 and MT-7 excavations. 

• Post-excavation confirmation soil samples were collected from the 
bottoms andsidewalls of the excavations. 

• Field immunoassay analytical tests were performed on the 
confirmation samples as well as laboratory confirmation analysis 
based on the field immunoassay results (IT, 1999). 

• Immunoassay and laboratory analytical results indicate thatsoils 
withTPH and PAHs exceeding the action levels were left in place. 

• Excavated soils were LI 1 D-treated and used as backfill. 




Additional 
Investigation of 
Fuel Distnbution 
Systems 


August 

1999/Montgomery 

Watson 


Investigation of former FDS pipeline trending south from Building 1349 
across Washington Blvd. 

• Soil borings advanced at 100-foot intervals along former pipeline. 

• TPHfo notdetected above 115 mg/kg. 

• Decision document indicating "no further action" recommended. 


None 


Draft Building 
1349Site 
Investigation 
Report 


October 

2003/Treadwell & 
Rollo 


Soil and groundwater data gap assessment 

Total of 31 soil borings advanced to various depths. 

• Soil and grab groundwater samples analyzed for TPHd, TPHfo and 

PAHs. 

• Shallow soil sanples collected at 2.5 feet bgs to 7.5 feet bgs from 
nine borings from the former FDS remedial excavations and FDS 


TPHd, TPHfo, 
PAHs and 
OCPs (OCPs in 
groundwater 
only) 
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Table 2-2 
Summaiy of Previous Site Investigation and Corrective Actions 

Building 1349 Area 
Presidio of San Francisco, CA 



DRAFT 



Investigation 
Report 


Date/Perfo rmed 
By 


Summary of Activity 


Potential 

Contaminants 

of Concern 






trench excavations contained TPHd, TPHfo and several PAH 
concentrations above their respective cleanup levels. 

• Deep soil samples collected at 12 feet bgs and 20 feet bgs from 
1349SB127 atformer FDS remedial excavation contained TPHd at 
17,000 mg/kg and naphthalene at 17 mg/kg. 

• TPHd exceedances of cleanup levels detected in grab groundwater 
samples collected from borings 1349SB103, 1349SB103 and 
1349SB111. 

Seven monitoring wells installed atthe site (1349MW100 through 
1349MW105), including replacement well 1349MW03R. 

• Wells included in quarterly P residio-wide groundwater monitoring 
network. 

• TPHd and PAHs detected atl349MW100 above their respective 
cleanup levels. 

• Several OCPs detected at concentrations above screening levels at 
1349MW100; most data qualified or of apparent low quality. 

• PAHs detected in excess of cleanup goals once atl349MW03 
during Fourth Quarter 2001. 





Notes: BTEX - benzene, toluene, ethylene, and xylenes 
FDS - Fuel Distribution S^Btem 
mg/kg - milligrams per kilogram 
PAHs - polycyclic aromatic hydrocartxsns 
|ig/L- micrograms per liter 
|ig/kg - micrograms per kilogram 



TP Hd - total petroleum hydrocarbons as diesel 

TPHfo- total petroleum hydrocarbons as tiieloil (using a motor oil standard with carbon r^ngeC24-C36) 

TPHg -total petroleum hydrocarbons as gasoline. 

VOCs - volatile organic compounds 

OCPs - Organoch brine Pesticides 

LTFD - Low Temperature Thennal Desorption 



Table 2-2.cloc 
3/4/2005 



BLASLAND, BOUCK&LEE 
e ng ine e is, sc ie ntists, e c o no m ists 



Page4af4 



Table 3-1 

Summary of Soil Cleaiup Le/ds 

aiilding 1349 Area 

Presido of San Francisco, Califomia 



PrDlecdan of 
hkimai hle^lli 
Reciealional 



ProtectiDnoF Protection of 

Hurat Ho^lh E cologi c d 

Reidaid^ Recoptors 

CleEnifi L^twl Cleanu|i Lev€4(bi 

Rocqitors ~ 



Proledion of 

EceloqitaJ 

RetFptors 

Cleanup Lofel for 

Spetial-Slatus 

Receplora ' 



BadgroiHid 

C oncetilralions 

for Setpaitinite 

Soil^ 



Protection oF 
Groutdw^ef Resources 
Cleanup Levd for Soil to 
M ai ntain Drinldng Water 
Sfatdaif in Groundw^er 
Soil Less That ^fed 
Above Groundw^Ef ~ 



Proletdon of 
Groundnater H eE Durces 
Cleanup Leud fer Soil Is 
Mainlan Drinlaig Vlatrr 
Standard in Groundnaler 
Soil GrealerThan 5 feel 
Abaue GroundwalFf' ' 



OAPP An^ytic J 
Reporting Lnit 



Labordmy 
Ddection Lnit 



Effective Soil 

C leanifi L^tfel 

SoilOtn^fed: 

bgs' 



Effective Soil 

Cleani^ Level 

SoilBtDlOfe^ 

bgs- 



EFFectiveSoil 
creaniqi Leve4 
Soil Gie^H 
That 10 fed 
ligs and Less 

Thai 
5fed above 

^IHHKlwdef ' 



Effective Soil 
Cleanup Leve? 
Soil Gje^F 
Thai 10 fed: bgs 
aid Greyer 

Than 
5fed:^Mtve 



HdJslrr^ltgl 

Arsenic 

Ben^liim 

Cadntium 

Chmnium 

Copper 

Iron 

Lead 

Manganese 

Mercury 

Nickel 

Seknium 

Vanadiun 



Oig^iochloine Pesticides Im^kgl ^ 

Aldnn 
alpha-BHC 

beta-BHC 

deka-BHC 

CNordar 

J, J- ODD 

4,4-DDE 

J,J-DDT 

Dieli^n 

ErdosulTan 

Endcaiifan s\,\^ie 

Erdnr 

Endnn aldehyde 

gamma-BHC 

Heptachlnr 

H epta chlor epo^ id 

Melho^chlnr 



pha and ganmEl 4 



Polycvclic Arotnalic IV^BC^iens iiwig/kqi ' 

Acenaphnliene 

Acenaphlhylene 

Anthracene 

B en?Dl a| anthracene 

Ber?Dla^pyr?nB 

Ben?Dlb|lluc.railhene 

Ber?D Ig.h, i ^perylere 

Ben?i}4khlluDranthene 

Chiysere 

Diben?Dla,h) ailhracene 

Fharamliene 



lndeno(l,2,3-cd>Pyrene 

Naphthalene 

Pherarthi?n? 

Total Carcinogenic PAHe 
Pyrere 

Pemleom l-VdrDcarbonE and ConEdtuenls {m^kg)" 

TPH las Jewell 
TPH Ia5fue)ail>' 
TPH ias nasalFei 



Elhylb. 
TalalXyl. 



O.BB 
SO 



0.3& 
140 



3.^00 


1,400 


■7D 


350 


1,&00 


650 


S2.000 


22.000 


0.07 


0.029 


0.44 


O.IB 


0.79 


0.32 


0.44 


O.IB 


0.91 


0.37 



0.074 


0.03 


9DD 


370 


900 


370 


S 


IB 


45 


IB 


1.1 


0.44 


0.29 


0.17 


0.21 


O.OBB 


750 


310 



13.B00 


B.300 




1 


0.43 




0.1 


0.04 


■ 


1 


0.43 




1.400 


«2D 




1 


0.43 




10 


4.3 




0.13 h 


O.D7Bh 




l.?00 


B2CI 




1,BD0 


77D 




0.«5h 


0Z7K 




1,100 


4B0 




1.400 


bOD 




13 


5.& 




1.400 


t?o 





3.200 


1,380 


700 


4.500 


1,900 


980 


2.400 


1.030 


6 ID 


1.5 


0.& 


40 


1.200 


530 


270 


1,900 


840 


12= 


2 S-j-j 


1 OEO 


55 



0039 
0.062 

ooe2 

0.062 
009 
0.049 
098 
0.0082 
039 
1.1 
11 
0.004 
004 

0.0 : 

017 
0.017 
44 



5.4 
1.1 



111 
741 



115 
l&D 
100 

0.005 
0.005 
0.009 
(I 009 



15,000 

15,000 

5,000 

140 

420 

ISO 



002 
002 
002 
002 
002 
002 
004 
004 
004 
002 
004 
004 
004 
002 
002 
002 
02 



33 
33 
33 
33 
33 
33 
33 
33 
0.33 
33 
0.33 
33 
33 
33 
33 



10 

005 
005 
010 



5.4 
X40 

IS 
L700 



25 


4,500 


4BBB 


25 


a5 


360 


25 


74 


650 


1 


160 


2^000 


0017 


0.0039 


0.023 


0017 


0JH7 


US 


0017 


0l062 


0.32 


0017 


0JI62 


US 


0017 


OJHS 


037 


0033 


0l049 


2 


0033 


OJ»B 


LJ 


0033 


0.0D&2 


L4 


0033 


tua 


9J3 


0017 


LI 


370 


0033 


U. 


370 


0033 


OlOD4 


Ifl 


0033 


OJHU 


IB 


0017 


0.01 


0.44 


0017 


0JEI7 


U2 


0017 


0l017 


0.088 


017 


0,44- 


zm 



0035 


2700 


2700 






0035 


— 


- 


— 


— 


0035 


5t9D0 


5,000 


308 




0035 


0,^ 


0.^ 


a 


— 


0035 


0.04 


0.O1 


3 




0035 


0,43 


o-s 


23 


— 


0035 


620 


«20 


5.040 




0035 


0,43 


Its 


23 


- 


0035 


43 


43 


54 


- 


0035 


a078 


0.078 






0035 


G20 


B20 


3]& 


- 


0035 


770 


770 


60 




0035 


0,27 


0.27 


- 


- 


0035 


480 


4B0 


9 




0035 


too 


GOO 


SS 


- 




5.6 


5.6 


111 




0035 


t20 


620 


24L 


- 


001 


700 


L380 


115 


15.000 


005 


900 


1.900 


IbO 


15,000 


001 


610 


L030 


100 


5.000 


005 


0.6 


0.6 


0.005 


140 


005 


270 


530 


0,005 


4Z0 


005 


125 


B40 


0.009 


60 


■: CCS 


55 


1.0G0 


0,009 


ISO 



Moles 

bqs - belongrDund surface 
\igA.q -micrograntE p ?r kila gra m 
mg/kg - miligram^ p^rlilDgrdm 
PPiHs -Po^iyclicarDmatchydrcicarbnns 
TPH - Total pelra leu rrihydrncad>DnE 
OAPP - 1? udliV Assurance Project Plan 
— = Cleanup l^el Ie n Dt available 

a Cleanup level values liESd are obtained from Ta ble e I, 2 and 4 af R e gia nal W at?r ualily 1 a ntrol B Da rd. Ban F 

b Ahhoughtlie Building I34S Study Area \s la catpd -sillii 

c Realdanlial and ecological cleanup levels are the appi 

d Residential cleanup levels are tlie applicable cleanup 

e FrotEctian Df gra unikvalEr resources clean , 

f Cleanup levels and background ca ncentrations fa r metals obtained From C leanup LeveU D a cument I E K I, 2aD2t 

q CleanuplevelsfDrpetn>leum-relatEdcDmpDundsoblainedfr(im5CRE,0rderNo. R 2-200^09(1 IRWOCB, 200^1. 

h Cleanup level obtained from Table 7-2 (NDn-pelra 

I These values also app^lEiTFH as nwtDroll 



:d BayReginn, Order R 2 -2003 -00 BO, Rei 
a planned recreational land use zone, mare conEervatve residental deanupleveb have been UEed tD 
ible cleanup levels far e diI Irom m 3feetbgs Far metals, background ca ncentratians fa r Eerp entn itp 
ibIe far e diI Irom 3 Id lOfeetbgE- FDrmelalE, background CDncentratians for e erpentinitE 
far soil tD maintain d nnlnq ■salF r Eta ndard e in graunitiatEr are the applicable cleanup levels far 



^d SItF Cleanup Requirements TSCReK August 2003 
tluatE nsk, select COCe, and faditate follak^-on d 
il are e elected iFhigher- 
< selected f higher 
greatprthan lOfeetbgE- 



fDr potenta 



estJicted land u 



■irii^u ir^iii ok.rvi, u lui^r iiu- r. ^-^ijvi-udu if wf u^ii, ^uuii- 
TicompDundE) inllie Cleanup LeveU Document ^EKI. 20 02^ 



eivijireri n Hen lili 



Table 3-2 

Summary of Groundwater Cleanup Levels 

Building 1349 Area 

Presidio of San Francisco, California 



DRAFT 



Cliemical 


QAPP Analytical 

Reporting 

Limits 

(|ig/L) 


Laboratory 
Reporting Limits 

(Mg/L) 


Drinking Water 

G roundwater C leanup 

Level' 


Petroleum Hydrocarbons and Constituents 


TPHg(CrC.,) 


50 


50 


770 


TPHd(C,rC;.) 


50 


50 


880 


TPHfoNC;.-C3,) 


300 


250 


1,200 


Benzene 


0.01 


0.5 


1.0 


Toluene 


0.05 


0.5 


150 


Ethyl benzene 


0.5 


0.5 


700 


Total Xylenes 


0.5 


0.5 


1,750 


Polycyclic Aromatic Hydrocaitxins (PAHs) | 


Acenaphthene 


10 


0.2 


420= 


Acenapthylene 


10 


0.2 


280= 


Anthracene 


10 


0.5 


770 


Benzo(a)anthracene 


10 


0.1 


0.1 


Benzo(a)pyrene 


10 


0.1 


0.2 


Benzo(b)fluoranthene 


10 


0,2 


0.2 


Benzo(g,h,i)perylene 


10 


0,2 


150 


Benzo(k)fluoranthene 


10 


0.1 


2 


Chrysene 


10 


0.1 


20 


Dibenzo(a,h)anttiracene 


10 


0,2 


0.0085''' 


Flouranthene 


10 


0.4 


300 


Fluorene 


10 


1 


300 


Naphthalene 


10 


1 


300 


lndeno(l,2,3-cd)pyrene 


10 


0.14 


0.029''^ 


Phenanthrene 


10 


0.5 


230 


Pyrene 


10 


0.2 


230 


Volatile Organic Compounds (VOCs) | 


2-butanone 


10 


10 


4,200' 


Acetone 


10 


10 


700' 


Bromoform 


0.5 


1 


100' 


Carbon disulfide 


5 


0.5 


-- 


Dibromoch lore methane 


0.5 


0.5 


100= 


Methyl t-butylether(MTBE) 


2 


0.5 


13 
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Table 3-2 

Summary of Groundwater Cleanup Levels 

Building 1349 Area 

Presidio of San Francisco, California 



DRAFT 





QAPP Analytical 


Laboratory 
Reporting Limits 

(ng/L) 


Drinking Water 


Cliemical 


Reporting 
Limits 

(|ig/L) 


Groundwater Cleanup 
Level' 


Metals 1 


Aluminum 


50 


50 


-- 


Antimony 


2 


1 


6 


Arsenic 


2 


1 


10 


Barium 


1 


1 


1,000 


Beryllium 


1 


1 


4 


Cadmium 


1 


1 


5 


Calcium 


50 


50 


-- 


Chromium 


2 


1 


50 


Chromium V[ 


0.5 


10 


21= 


Cobalt 


1 


1 


140' 


Copper 


2 


1 


1,000 


Iron 


50 


50 


~ 


Lead 


1 


1 


15 


Magnesium 


50 


50 


~ 


Manganese 


1 


1 


~ 


Mercury 


0.2 


0.2 


2 


Nickel 


2 


1 


100 


Potassium 


50 


50 


~ 


Selenium 


2 


1 


50 


S ilver 


1 


1 


50 


Sodium 


50 


50 


~ 


Thallium 


1 


1 


2 


Vanadium 


10 


1 


15' 


Zinc 


2 


20 


5,000 
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Table 3-2 

Summary of Groundwater Cleanup Levels 

Building 1349 Area 

Presidio of San Francisco, California 



DRAFT 





QAPP Analytical 


Laboratory 
Reporting Limits 

(ng/L) 


Drinking Water 


Cliemical 


Reporting 
Limits 

(|ig/L) 


Groundwater Cleanup 
Level' 


Pesticides | 


Aldrin 


0.05 


0.05 


0.002'" 


alpha-BHC 


0.05 


0.05 


— 


beta -BHC 


0.05 


0.05 


0.3 


delta-BHC 


0.05 


0.05 


— 


gamma-BHC 


0.05 


0.05 


0.2 


Chlordane (alpha and gamma)^ 


0.5 


0.05 


0.1 


4,4-DDD 


0.1 


0.01 


0.15' 


4,4-DDE 


0.1 


0.01 


0.10' 


4,4-DDT 


0.1 


0.01 


0.10' 


Dieldrin 


0.1 


0.05 


0.5 


Endosulfart 


0.1 


0.01 


42' 


Endosulfan sulfatE 


0.1 


0.1 


— 


Endrin 


0.1 


0.01 


2 


Endrin aldehyde 


0.1 


0.1 


2 


Heptachlor 


0.05 


0.025 


0.01'' 


Heptachlor epoxide 


0.05 


0.025 


0.01'' 


Methoxychlor 


0.5 


0.025 


40 



Notas 

|ig/L- micriDgrams per liter 

— =Cleanup level is notavailable. 

QAPP -Quality Ass urancePraject Plan 

TPHd- total petroleum hydroca rtxins as diesei 

TPHg- total petroleum hydroca rtxins as gasoline 

TPHtb- total petroleum hydrocarbons as fuel oil 

a DevelopmentofPiBsidio-wide Cleanup Levels for Soil. Sediment; Groundwater and Surface Water, Presidio 

of San Francisco (EKI, 2002), Table 7-6, Cleanup Levels for Surface Water. Seeps, and Groundwater at the Presidio 
of San Francisco (Drinking Water Cleanup Level) or maximum contaminant levels (MCLs), if available. 

b These values also apply to TPH as motor oil. 

c Values are Environmental Screening Levels (ESLs) for drinking water (RWQCB, 2003b). 

d Drinking water level is lower than laboratory reporting limit Therefore, laboratory reporting limit is selected as 

achievable cleanup level, 
e Cleanup level for chlordane is applied to both alpha and gamma isomers. Botli isomers are reported 

in laboratory data. 
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Table 3-3 

Summary of Remedial Units and Contaminants of Concern 

Building L3'^9Area 

Presidio of San Francisco, Calirornia 



Remed al Units 


Depth 

(feet) 


Estimated 

Surface Area 
(square fert) 


Estimated 

Thickness 

(fed) 


Estimated Volume 

ln-5itu {cubic 

yards) 


COCs 


SOIL 1 


ShallowSoil -Area 1 


O-lOfeetbgsIl) 


1700 


10 


630 


TPHd, TPHfo 
Bla)P, Dla,h)A, chrysene 


ShallowSoil-Area 2 


0-10 feet bgs ID 


161 


10 


59 


Bla)P, Dla,ti)A 


ShallowSoil-Area 3 


O-lOfeetbgsIl) 


243 


10 


90 


TPHd 


Deep Soil 


10 -22 feet bgs 


67 


12 


30 


TPHd 


Telecommunications Conduit 


0-16 feet bgs 12) 


642 


16 


380 


TPHd, PANS 


Total 








1190 




GROUNDWATER | 


Buiiding 1349 Area Groundwater 


NA 


NA 


NA 


NA 


TPHd, TPHg, benzene, B(a)A 
OCRs, arsenic 



Notes 

NA - Not Applicable 

TPHd-TPH as dieselfuel 

TPHfo -TPH as fuel oil 

TPH -Tolal petroleum hydrocarbons 

B(a)P - Benzo[a}Pyrere 

B(a)A - Benzo[a}Anlrfiacene 

D{a,h)A - Diberz{a,h)Arthracene 

OCPs - Organochlonne peslicides 

COCs - Contaminants of Concern 



(l) for conservative eslimalion, excavation assumed to extend to a maximum of 10 feet bgs. Actual depth and limits 

oi eKcavalion will be determined by post excavaton confirmalion sampling. 
[2] 16 feet bgs assumed as an estimate for approximate deplh of conlamination before bedrock. Actual depth and limits 

oi eKcavalion will be determined by post excavaton confirmalion sampling. 
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Table 4-1 

Summary of Potential Remedial Technologies - 

Shallow Soil, Deep Soil, Telecommunications Corridor Soil and Groundwater 

Building 1349 Area 
Presidio of San Francisco, CA 



Remedial Unit 


Remedial Technology 


Shallow Soil 


No Action 


Excavation and Offsite Disposal 


Capping 


Land Use Controls 


In Situ 


B lore mediation (Bioventing and Enhanced B lore mediation) 


SVE 


Deep Soli 


No Action 


Excavation and Offsite Disposal 


Subsurface Capping 


In Situ 


B lore mediation (Bioventing and Enhanced B lore mediation) 


SVE 


Teleco m m u n ic atlons 
Corridor Soil 


No Action 


Excavation and Offsite Disposal 


Capping 


Land Use Controls 


In Situ 


B lore mediation (Bioventing and Enhanced Bioremediation) 


SVE 


Groundwater 


No Action 


Groundwater Monitoring 


Land Use Controls 


In Situ 


Enhanced Bioremediation (ORC, hydrogen peroxide) 


Air Sparging 


Chemical Oxidation (hydrogen peroxide + iron, ozone) 


Extraction and Treatment 1 
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T able 4-Z 

S[r€€nirkg nf Soil P eniedi ation T b e liria logi e e 

Shalloyi Soil Remedial Unrt^Dta ID leelbe^a^ gjound ^urfacel 

Building 1349 

PTe^idioofSanFranciica, Califcrnia 



Remedial Technology 






Technology Dfscriplion 


Comnents 


Screening | 


Technical E ff ecliveness 


Imp lemenlal>llity 


Cost 


Technology 
Retained 


No Action 






shallow ^iJilremanEinplaMandrediclionof 
unpads lumted Id iialuial^-ocannrg 
biodE^nsddlioii 


Hot potectiwe of hunan teallh or the 
enruoixnent 


Low 


Lon 


Low 


Yes 


Eicoralion and Of&ite Disposal 






Shallow soil removed with cotHenliorBl 
igrjuF^Tij pqi iipnipni, clmEclen^a], and 
disposed of at ao^jpiopnale faciH^ 
EffecbveEess venfied ly confinoaliDiisad 

&amplirg 


Removes sIbUow soil conlamimLion 

Pioledrae of luman health and 

enruoranent 

Uses letdilv arailable equipnent 


High 


Hi^ 


High 


Yk 


Capping 






Shallow soil c^jptdwiHia low pemieable soil 
(10-6ciii/si orsyrflhsbcmalenallo niitgalE 
lea:hing of TPH and PAHs fiom He affecled 
soil Id underivmg snjuniwalEr Land use 
conliDls implemented Id mamtaintlEintegnV 
oflhsc^ 


Realily aailabl^ low-tedianupment 

Mmmiaes a-:|»SLue for luman aiil 
ecological leceplois ard polenlial 
lea:hiiB Id underivma gioundwater; fcu 
leses contaminated soil inpkce 

Would itquiie land use conlrol and loo 
fennO&M 


ModeialE 


ModersLe 


High 


Yes 


Land U^e Controls 






Shallow sijilremair6Lnpla::e andteiiclicincif 
unpads limited Id natjial^-ocannrg 
biodE^naddlion Land use coitiols 
unplemenlal to lesbiclaKssmlhevicum^ o 
unpaded soil and mainlamiilegnV of sinface 
soil 


Piolfidive of Iximan heal Hi and 
enruonment b-itlearesconlamirated 
soilmplace Imptcted ^oil is 2 ft tgs 
and deeper 


Modeiale 


Modeiale 


Low 


Yes 



T able 4-Z 

S[r€€nirkg nf Soil P eniedi ation T b e h ria logi e e 

Shallo«i Soil Remedial Unrt^Dta ID leelbe^a^ gjound ^urfacel 

Building 1349 

P^e^idioofSanFranciica, Califcrnia 



Remedial Technology 






Technology Dfscriplion 


Comments 


Screening | 


Tffihnical E ff ectiveness 


Imp lemenldl>dity 


Cost 


Technology 
















Setdined 








utilizer mlmaU/ OHraumigmiciDoi^dnisms Id 


Uses low-piofile, low-le::ha|iupnienL | 














laodegrade organic corBtliienlE absorted lo 


Effective at degiadirg TPH ail PAHs 
















Eoik mlheurealuialEdzone. Airu:g&:luni 


Dos rotrequue hardling of dEimcals 
















wells are iiElallal ty slanddid well-dnllirg 


A bcfiic c&aiiiiplionof malLilieflliiient 
















meHiDds (vertical, an^al, ortcn^onlall iisedu 


15 tifit He malenal is umfomi and 
















unsatuated zonss The naKsai supply of 


lEtiiogeisous The shallow soil RU 
















a)^gen(cfi airi seiueslo aKeleiate Ihe rale of 


corsisis of disciele volumes of 
















mluially ociniiniig aeiolnc Hxiilamuiad 


conlanuralHd malenal in sil^ 














1 


liodegisdalioii 


cl^/cl^^ 5ilt (slope debns ard iffiine 
fill ard wealhsied fcediockwilh 
ei7iden::e of aetondaiy minsialijatLono 
EiBcluiesI winch ItG low peimeabih^ 














S 




ard IS heleiogerEous Thishlhalogy 


Moderole 


Hi^ 


No 






to 




would hliely produce prefeienbal flow 
pallE ardlhis soil would not te 












i: 

1 






temtdifllEd lunfoiinly 












G 

a 
at 




UsK OKygeii releasing podict Id tme-ielecse 


U^ffi stailard dnllirg eqiupnient 














mygen into lie sutsuiface via soil liDiii:g^ 


Effective at degiadu:^ TPH ard PAHs 
















Tie increased supply of oxygen seiws Id 


A bcfiic ffiaiiiiplionof msilulieflliiient 
















cccelerale ll£ rale of natually occumrg 


IS tiBtlhe malenfll is umfomi and 
















cembic canbrmmntiiiodegiHlabQn. 


honiogerEous Ths shallow sdiI R(I 
corsisis of discrole vokunes ot 
contanuiBted matenal in sil^f 














c 




claji/cl^^ silt (slope debns and laine 














J 




fill and weathered fcediockwilh 










[nSitn 




B 
S 

a 




ei7iden::e of setondaiy mineialijaliono 














tracluiesl winch Its low peraieabih^' 
















ard IS heterogenous This hlhalogy 


Low 


Moderate 


Hi^ 


No 






CQ 




would hlEly produce preferential flow 












1 




pallE and this would rot te remediatai 














J 




umfomily Not effective in ureatjralEC 


















soil 
















Volalile coDsUlueds ateoilied lo soils m 


SVE laigels VCCs arai some SVOCs 
















UDsatualed zons aievolalilized ly ^jplyirg a 


hitnitleaBierhjidiDcaitoiB suchcs 
















vacuunL Resullingv^nrs aie s[lia:led for 


TPHd Method IS EDteffeclJue to 
















liedmeit 


remaliale shallow soil contamuBtionin 
Bmlding IS^SIu^ Areadue to sod 
and wealhered fcediockwilhlow 


















pemieabiliV 5tj(^ Areahlhalogy 
















would hlsly produce preferential pelhs 












a 




aid llxis would njt Ik remalialed 














G 




unifoniily 












<& 


1 

> 

C/1 






Low 


Moderate 


Hi^ 


No 



Note: Defimtion^for Effeclh'enes^ Implemeirldbdity and Cost. 

TechnicdlEffecliveiiess Teclmmcal effecliueress lefeis lo Iheabdi^of alechnjlogy to address U Iheestimalai area orvohuos of media requinngremedialioiilo meetlieRAOs, 2) HiepoleitialmipaclstoliimaDfaedttiadlheeii/iKinnient 
dunrgimplemenlfllionaDdaiy consliuclion and 3) Ihelorg-lenuieliabdiVflrdpiDvenhistoiyof IheteclnEloffi'wilhiKpKtlo He^pesof chemnBlsandcondilioiEatllEsiles 

Iiuptementabdity: Implaneiiabili^ lef eis lo holhthe technical and UEtlulionalfeasLbili^ of implemenQrgflpartLcularremediallechrDlogy, including U thelilElihaodof oblainingpenmlsand^jprovabfiomregulalDiy agenae? 2) sailaliliV 
of^jpropnaleliealmenl; storage anddisposalfaaliliesCTSDFil, ard 3) arailaliliV of the equipment materials and skdledworiieisiEcessaiy lo implement Ihe particular techrolo^. 



Cost- Effectiveness CosteffecliueressLiEludesassessirglhe relatue c^lal ardoperatonandmaLnlenanECOaM) cosis cesocialaiwillia particular lechrology Cosis are eslmialed using best engineenngjudgmeit at Ihe time of Iheesliiiiale. 
CDsteffecbvenesswei^isreiviiredsipendilmGS against potenlialberefil^ and is used to elimimteoplioDsllataiGsubslanliaUy more sipersiize Han olherpocessopboiE providinglhesamelarelof proteclion 



Table 4-3 

Screening of 5 oil Remediation TechnologieB 

Deep Soil Remedial Unit (greater than 10 Feet below gro jnd surface) 

Building 1B49 

Presidio of San Francisco, California 



Remedial 
Technology 






Technology Destription 


Comments 


Screening | 


Technical 
Effectiveness 


Implementability 


Coat .^fr^J 
Retained 


Nd Action 






Deep soil remains in place and 


Provides no additional control to 


1 








[eduction of impacts limited to 


prevent potential impacts to 






1 








naturally -occurring 


gtoundw ater. 
















biodegradation. 




Lov; 


Lov; 


Lov; 


Yes 


Excavation and 






Deeper soil would be removed 


Presence of competent bedrock may 






1 


Offeite Disposal 






with conventional excavating 
equipment, characterized, and 


impede technical effectiveness. 
















disposed of at an appropriate 
faciliQi. Effeclivenesswould be 




High 


M oderate 


High 


Yes 








verified by confirmation 


















sampling. 












SubsurEate Capping 






Assumes shallow soil excavated 


Method is effective to isolate soil 






1 








for offsite disposal. Deepersoil 


from surface water infiltration, 
















vjould be capped with a low 


therefore chemicals left in place are 
















perraealile soil or synthetic 


not readily leachableto groundwater. 
















material to mitigate leaching of 


Would require land use control and 
















TPHandPAHs from the 


long-term O&M. 
















affected soil to the underlying 




M oderate 


M oderate 


High 


Yes 








groundwater. Land-use 


















controls mould be implemented 


















to maintain the cap integrity. 


















Utili^a naurdly cccining 


Uses Itw-ficfile, Itw-ledi 
















niacragaisnE to t!o±giade 


eqLdpjTKit Effective et d^raing 
















cigaic coretitmnlB atsiited to 


TPHatdPATt. E<^ nt* require 
















sdls in tte unsElin^Kl vac^ 


handling cfchaiicds Atmc 
















Air iq eSicn vjdls are installed 


cEsunpticn cf in-sitij tzeatrrait is that 
















ty staKferd well-drilling 


the rreteid is urafam ad 
















rrethnfeCvaticd, ai^ed, cr 


tom^aieoLis. Tte dcup sdl RU 














& 


hcrizoitd) lEed in un^durated 


cciiaslBcf oManratedniteid in 
















20ies. The ircreE^d sipiiy cf 


silty dajr/d^^3lt(dq:eddDrisari 












oxy^i (cB aifl saves to 


larine fill andvjedhaed fcedicck 


Low 


McitedE 


Hi^ No 






cccdaale tte i^e cf rdnrally 


vjith ejKtercK cf sexnfery 














(Kojrring eadiic amtarinait 


mro^i^cncf ftaduEEs) atd 












i 




liioi^iaMaT. 


vjedhaed fcedrc<^ which has lew 
pemEdiility aid is tetat^aieoua 
Tins littolcgy wculd likdy pcdLne 
pEfeiHitid flew pdhs aid thiE sdl 












ra 






vjculd nd lie r^ieieled urifconly. 












Uses CKygai-rdeeeing pallet 


Metlrad is nd ^edive diE to the lew 










In Situ 




1 
1 


tD tinE-rdee^ (Ky^n into tte 
sufceurfasviasiil fccrin^ The 
incr^sed sipdy cf <Ky^n 


penreatle siils and beio± vjlich 
vjeuld decrees the dfeSivaiees ef 
tins techndt^. (See ecnrrents fer 














savK to ascderate tte rate cf 


liio/Hiting). Tfct^ectivein 














m 

1 


nelindly co3jrring EtM±ic 
ccntaiinait tiod^raddiaT. 


un^urated sdl. 

Uses staiiad (tilling eqiifment 


Low 


Metfei^e 


Hi^ 


No 






UJ 




Effective A (te^aliigTPH ad 

PAHa 














Vdctle ccnstitioits etscited 


Method is nd effedive diK to 












1 


1 


to scils in unsdiirdEd ince as 


dEane cf li^ta: ( rtcie vdatile) 












1 


1 


vdatili^d ty ^Dfiying a 


petnd^imlrjrdrccarixrE; rrdhidis 












1 


t 


va^jLim ResultingvcjxiScte 


nd ^edive fer heaaarTPH 












;■ 


adrated fcr trednsit 


ficdiciia In aiditien, lew 


Law 


Metfei^e 


Hi^ No 1 




^ 




paireatilty ef sdl aid fcedre<^ will 












> 

■a 

9, 


> 

1 




infiede vddilizdicn. 
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Table 4-3 DRAF 

Screening of 5 oil Remediation TechnologieB 

Deep Soil Remedial Unit (greater than 10 Feet below grojnd surface) 

Building 1349 

Presidio of San Francisco, California 

Note Definitions for EfTectiveiieffi.Iniplementabilily and Cost 

Technical Effectiveneffl: Technical effectiveness refers to the ability of a technology to address: 1) the estimated area or volumes of media requiring remediation to meet the 
RAOs; 2) thepotenbal impacts to human health and the environraent during implementation and any constuction; and 3) the long-term reliabilil^ and proven history of the 
technology with respect to the types of chemicals and conditions at the sites. 

1 mplementability: Implemenlabilily refers to both the technical and institutional feasibility of implementing a particular remedial technology, including: 1) the likelihood of 
obtaining peiimts and approvals from regulatory agencies; 2) availability of appropriate treatment, storage, and disposal facilities (TSDFs); and 3} availabilil^ of the equipment, 
materials and skilled worfeers necessary to implement the particular technology. 

Cost-ElTectiveneffi: Cost- effectiveness includes assessing the relative capital and operation and maintenance (O&M) costs associated with a particular technology. Costs are 
estimai&d using best engineering judgment at the time of the estimate. Cost-effectiveness weighs required expendihires against potential benefits, and is used to eliminate options 
that are substantially more expensive than other process options providing the same level of protection. 
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Table 4-4 

Screening of Soil Remediation Technologies 

Telecommunications Corridor Soil Remedial Unit 

Building 1349 

Presidio of San Francisco. California 



Remedial 
T echnology 



T echnology Descriptioii 



Effecliveness in 
Telecommunicatioiis Condnit 



Sci^eeniiig 



Technical EfTectiveness ' Intplentsttabili^^ 



Tedmology 
Retained 



No Action 



Soil beiiedi tlie tdecommiinicalioiis 
conduit would remainm place and 
reducUon of impacts limited to ndairally- 
occurring biodegrad^on. 



Not prctective of human health or 
Lhe environment 



EECstuation and 
Offsite Disposal 



Soils would he removed with 
conventional excs'anng equipment, 
charactenzed, and disposed of a; an 
^jpropn^E facilily. Effediveness would 
hevenfiedby conffnnation sampling. 



TelecommuniCction condmt would 
needtob? rerouted. Well 
1349MW1(X) would need to be 
abandoned and replaced. Presence 
of competent bedrock m^ impede 
bechnical effectiveness. 



High 



Moderate to High 



High 



Capping 



Soil would be capped with a low 
permeable soil orsyntheticmaEnal to 
raitigdfi leaching of TPH and PAHs from 
the affected soil to the undedying 
groundwder. Land use controls would 
be unplemented to maintam the mtegnly 
of the cap. 



Telecommunication conduit m^ 
provide pdiiw^ for water to move 
below c^ and mfiltrae through 
impacted area to groundw^Er, but 
expected to be minor. 

Readily available, low-tech 
equipment Would lequire land use 
control and long term oaM. 

Mimmizes exposure to human and 
ecological receptors. 



ModerdH 



Moderate 



High 



Land Use Controls 



Soil would remain in place and reduction 
of impacts limited to nanirally-occumng 
biodegrad^on. Land use conljr>ls 
implemented to restnct access in the 
vicimly of impacted soil and maintain 
integnty of surface soil. 



Readily available, protective of 
belecommumcations conduit 



Leases contammdion in place. 
Would not be effective for deep 
soil below 10 feet which contains 
COCs above cleanup levels 
prctecbve of groundw^Er. 



M oderdE 



Moderate 



Utilizes ndurally occuinng 
microorganisms to biodegrade organic 
con^nCuents absoited to soils in the 
unsdjurated zone. Airmjection wells are 
installed ly standard well- dnlling 
ra^iiods {vertical, angled, or horizontal] 
used in unsaoFcted zones. The mcieased 
supply of oxygen (as air] seivesto 
accelerate the rate of naturally occumng 
aerobic contammant biodeqradation. 



InSita 



Uses low-profile, low-tech 
equipment Effective at degrading 
TPH and PAHs, Does not require 
handling of chemicals. A basic 
assumpQonof m-siCutreannent IS 
that the m^Enal is umform and 
homogeneous. The deep soil RU 
consists of contanunaEd maenal 
in silly cl^/cl^ey silt {slope 
dehns and ravine fill and 
weahered bednDck with evidence 
of secondary mmeralizdnon of 
fracCures) and westhered bedrock 
which has low pemieability and is 
hetensgeneous. This hthology 
would likely produce preferential 
flow p^iis and thus soil would not 
be remedicted unifonnly. 



Uses osygen-releasing product to time- 
release (Hy gen into the subsurface via 
soil borings. The increased supply of 
oxygen seives to accelerdE the rae of 
ndan-ally occumng aerobic contaminant 
biodegradction. 



Method IS net effective due to low 
peimeable bedrock and soil (see 
comments for bioventing]. Not 
effective inunsatur^Edsoil. 



Moderate 



High 



Moderate 



High 



VoldMle constituents absorbed to soils in 
uns^urated zone are volatilized by 
applying a vacuum. Resultmgvqx>rsare 
extracted fortrediuent 



> 



Method IS not effective due to 
absence of hghter (more voldnle) 
petroleum l^diocarbons: method is 
not effective for heavier TPH 
fractions. Inaddition, low 
pemieabilly of soil and Isdrock 
will impede voldilizatioa 



Moderate 



High 
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Table 4-4 

Screening of Soil Remediation Technologies 

Telecommunications Corridor Soil Remedial Unit 

Building 1349 

Presidio of San Francisco, California 



Note: D^uiitionsfbrEfTecliveness Implenientability and Cost 



Technical Effectiveness Technical effectiveness refers to the ability of atechnolcgy to address: 1| the estimated area or volunies of media reqmniigreniediatioii to meet the RAOs: 2} the potential 
Impacts to human health and the environment during Iniplementction and any construction: and 3] the long-term reliabilily and proven histoiy ofthetechnology with respect to the types of chemicals and 
conditions 3; the sites. 

Implemaitxibilil^: Implemeiitahihly refers to both the techmcal and institutional feasihihly of implementing apaiticular remedial technology, including: 1) the likelihood of obtaimng pemiits and 
approvals from regulatoiy agencies: 2) ai'ailabElily of appropriate treatment, storage, and disposal facilities (TSDFs): and 3) availability of the equipment, matenals and skilled workers necessaiy to 
implement the particular technology. 

CostrEffectiveficss: Cost- effectiveness includes assessingtherelSMve coital and oper^Mon and maintenance (O&M) costs associaed with a particular technolcgy. Costs are estim^sd using best 
engineenngjudgment a; the time of the estimate. Cost-effectivenessweighsrequuedespenditures^anst potential benefits, and is usedtoelimin^eoptionsthat are substantially more espensive than 
ctherpnjcess options prcwidingthe same level of protection. 
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Table 4-5 

Screening of Groundwater Remediation Technologies 

Groundwater Remedial Unit 

BiBiing 1349 

Presidio of San Francisco, Califorria 



Remedial 
Technology 




Technology Description 




Screening | 


Commeflts 


Technical Effectiveness 


Implementability 


Cost 


Technology 
Retained 


No Action 




[ m]:ac:ed grour.dw ater 
remair.s in place ar.d 
reducbonof impacts 
limited to naturally- 
occuiring biodegradation. 


Methcd.s no; effective in 
mor.itoring chemical 
distribution overtime or 
evaluating the 
dow ngiadient extent o f 
impacts. Notin 
compliance with RWQCB 
Basin Plan, RWQCB 
OnlerNo. R2-2003-0080, 
orSWRCB Resolution92 
49. 


Low 



Low 


Low 


Yes 


Existing groundwater wells 
would be abandoned. 


G roundwater 
Monitoring 




Impacted groundwater 
would remain in place. 


M ethod IS effective in 
monitoring chemical 
distribution as well as 
monitoring natural 
degradation processes 
over time and assessing 
attainment of cleanup 
levels. 


High 


High 


High 


Yes 


Existing groundwater wells 
would monitored for a 
period of up to 5 years. 


By installing new 
groundw ater moni toring 
wells nearl349MW100, 
the extent of impaclE may 
te further evaluated. 


Two addidonal 

groundw ater monito ring 
wells would be installed in 
vidnilyof 134BMW100. 


Land Vss 
Controls 




Impacted groundwater 
would remain in place and 
use would be resbicted. 


Would require RWQCB 
changes in beneficial use 
restrictionsL Notin 
compliance with RWQCB 
Basin Plan. RWQCB 
OnlerNo. R2-2003-00e0, 
or SWRCB Resolution 92 
49. 


M oderate 


Moderate 


Low 


Yes 
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Table 4-5 

Screening of Groundwater Remediation Technologies 

Groundwater Remedial Unit 

BiBiing 1349 

Presidio of San Francisco, Califorria 



Remedial 
Teclmology 




Technology Description 




Screening | 


Comments 


Technical Effectiveness 


Implementability 


Cost 


Technology 
Retained 






Enhanced bioremediaOon 


ORG© can be apphed 












of graiindwater involves 


actively (injechnga 












enhancing grow Hi of 


slurry, straight powder 














naturally occumng 


application in excavation. 












S 


microorganisms in order to 


or mixture of water and 












1 


promote aerobic 


powder in excavation) or 












1 


degradation of 


passively (filter sock 












1 


contaminants. T his can be 


placed in wells). 












1 


done by using products 
such as ORG© or 


However, technology has 
consbaints due to site 


Low 


Moderate 


Hi^ 


No 




1 


hydrogen feniKide to 


lithology. Anisotropic 












1 


release os^ygen into the 


fracture flow nelworii 












■J 


groundwater. 


wilh secondary 












u 




mineralization limits the 
effective delivery of 
ORG ® Uirough in] ection 
or passive methods. 
GontactUmewilhCOCs 












Airis injected through 


Saturated zone is not 














contaminated aquifer by 


uniform which can result 














compressed air pumped 


in uncontialled movement 










In-Situ 


1 


ttirough injection wells. 
Air bubbles volatilize 


of potentially hazardous 
vapors. Soil 












j 


contaminants in saturated 


heterogeneity may cause 


Low 


M oderate 


High 


No 




■b 
< 


zone and are extracted 


some zones to te 












from the unsaturated zone. 


unaffected by trealmenL 
















Impacted zones likely 
















would not be uniformly 
















treated. 












This alternative would 


Oxidant contact with 












involve Ihe introduction of 


contaminant is limited by 














an oxidant into the 


diffusion in soils and 












(- 


subsurface through the 


weathered bedrock with 












1 


existing impacted 


low permeabilil^ like 












■a 


monitoring well 


days and si 1 IE. Olher 












5 


(1M9MW100) and 


limitations include 


Low 


M oderate 


High 


No 




'3 


additional locationsL Upon 


handling large quantities 










■fi 


contact organic material 


of chemicals and the 












3 


including pelreleum 


potential for naturally 














hydrocarbo ns would te 


occuring metals solubilil^ 














rapidly oxidized 
















[nda.. groundwater 


Metiyxl is not ef f eihve 












extinction w ells in the 


die to low and 










1 


vicinity of the groundwater 


intFn-rJ ttpnt p=nrpaMI jly 












impacts that exceed the 


of aqiif a" ard lu/i and 










pyhTwJirBi jmrt 


1 


cleanup levels. 


variatle ^:siflc yiejtfe of 














aqLifarates. 


Lrav 


Moderate 


Hi^ 


No 


Pump groundwater from 




a 


the underlying aquifer to an 
















akiv aground trealment 
















system. 











Note D^nilioiisforEfrecliFQi^sslniplQnenlabililf andCosL 

Techfiical Effectwenesa Technical effei:livene&& refers to Ihe abilily of a lechnology to address: 1) the estmated area or volmnes of media requinngremediaton to meet the RAOs^ 2} liie potential 
impacts bo hLman heajth ar.d the environment diinng implemenlabon and ai^ con&tmcton; and 31 Ihe long-term reliability and pnjven hislory of Ihe technology with re&pect to the lypes of chemicals ai 
conditions at the sites. 

Implemoitahilily: ImplemBittability refers to hiilh the technical and iitshhiboDalfeasiliih^Drimplemeiihitg a particular remedial tectaobgy, inclmlmg:]] the likelihood of ohtaiamg pBim its ami 
approvals from regulataiy agencies; 2) availabili^ of appropriate treabnenl, storage, and disposal facilibes(TSDPs)- and 3) availabilil^of the eqmpmenl, materials and skilled workers necessaiy tn 
implemep.fJieparlLciilar techno logy r 

Cost-EfFalivenEss Cosl-effectiueness includes assessmg the relalive capital and operabon and maintenance (O&M) co&ls associated with a paitculartechnology. Costs are estimated usmglssl 
engineenngjudjmentatthetmieof theeshmate. Cost-effecbvenessweighs reqmred expenditures against potenbal benefits, and is used to eliminate options tirat are substantially more expensive than 
other process options providing the same level of protechon. 
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Table 4-6 

Evaluation of Alternative Summary 

Building 1349 

Presidio of San Francisco, California 



DRAFT 



Ronedial Units 



CAP EvaluaUoi Criteria 



Sliallow Soil Remedial Unit Altesnedives 



No Action 



Excavation and OH^ate I>iq»SEd 



Ccpping 



L and-U^ Controls 



Olgectivie Theolgativeof thisaltHTBtiveistD piMctero 
addtiorel contrDl or pntEcti on tD human health or ttie 
eTvironn^ntforcontarnirfilion&Bta<istsinttBaDil atthe 
Biildrg 1349 Area fc^onlreturally-cccuning c^racMion 



Otgedive Theofcjectiveof liiisaltGmaliveistoremovesoii 
contamination and dispose of waste niatfirials off-site at a 
pamitted recycling anchor dispose! facility, as qipupdate 



Objective Tlieolgectiveoftliis alternative is to install a 
cap at tiie surface. Land Use CoiibDls will be put in place 
to restrict access to Hie impacted areas. 



Olgective Tl^eobjectiveof this alternative is to 
maintain easting ground cover and prevent aqxjsme to 
ccmtamination. 



SliallowScMl 



1) Tedmical Eifectivaie^ 



This alteTBtlve will not address the aree orvolurres of 
injected soil requiring roiEdiation arKi contarrtrBut rrass 
ledLtrtionwouldbelirritedtD ratural degrattotion This 
alterative does not potect hurcHn heallii and 13"e erKlronrraTL 



This altonative addresses tte aiUre aree arxivolurre of 
ininaded seal requiring reirediallon. Potential adusse inrorts 
to tiurron health and tte eif/lronrrsTt during irrplerTEntation 
can be readily rritigated using stan^d conslmction ps:actlces 

(e.g, dustcontrol duiingoicai/allori). Excavation and off-site 
digxisal has a pouoi hlstcny with resfect to the consUtiKnts of 
coiKEm at HiB site aryl is ^^icatle to all soil tyj^SL 



Soil is irrjiected 2 feet t^ and <fe^:Q". ThlsalterrBtlvewould 
he ^fertive in rrinirrizing future Inflltration of surface wato^ 
fhror^iti^irrpacledsoil to groundwater and Uniting aqxsure 
of hurrans and etxilogical rec^3tors to conlarriration. 
Conlaninatlon would rarain in-piace in soil. 



Soil is Irrpacted 2 feet tgs and de^jsr. This altesnatlve would 
be^fectiveinnininTzing oqisure of hinens aryi ecological 
recg^torsto contarrlrationhijtwouldnDthe effective in 
rrtrirrizing f utuie infiltration of surEace wata" throu^ tie 
iniiectedsoil to groundwater. ContarrlrBtlon would rerrainin: 
pJace in aiil. 



2) litfJen^taliMlity 



This alteniative is iiilikdy to obtain ^ipiwals from regulatory 
agencies. This technolocfydoesnotreqLiireat^tieatinent 
stoia^ and disposal of iiiatedal. 



This alternative would likeJy obtain ^^»ov^ from regulatory 
a^roes. ApfmpiateTSDFs for off-site recycling or disposal 
of excavated soil areavailatle Tlie eqiripinent materials, and 
skilled workeis for excavation and off-site disposal of impactec ti' 
soil are readily availatJe RdativeJy sliDrt lime is required for 
impJemeiiation. 



This alternative is technically feaaUe Soil will be excavated 2 
3 fe^ and pnaperiy disposed brfore construction cf the c^ 
Contaminant mass reduction would be limited to the 
ioclegiadatioLi rate, wdiich m£^ be affected by the lack of 
recliar^ of mfoiaits and moisture. This all^iialive would 
reqiire Icaig-tenii maintenance of tlie c^ and land use controls. 



This alternative is readily impJanentahJe. Contaminaii: mass 
rediKtionwoiidbelimitedto thetiodegLadationrate. This 
alternative would require long-tenn maintenance of the land lis 
controls. 



:$ Coet-EffectivaiE^ 



AlthoL^ir^ativdylciwtDnoccst tfisranejypKwicfesno 
potecSion to htirrBn l^th and tte esT/ircnmesTL 



ThisaltHrBtivefBsahi^Ta-costtDirr^ienaTttutiiiiMcfea 
greato"la'd of pDtEctioncf humanhGEithaTltlieaMrDnn^rtlc^ipro 

tl"an tl^ ra action altHrelive. 



ThisaltesTfitive^Esmcicfeatec^tal costs assxiatel with the 
of the surface SDil tutwDuldro^uirelor^tomOSiM 
costs makiro it a hitler cost: altoTativ& 



This altHTHtiveisr^ativsJy low inc^tal costsandpi3vicfesa 
rrKx^ateia'sJ of protEcti on for human leal th and tte 
aT/ironmsnt ThisaltHnativewDuldro^uireO&Mannual 
costs. 



SuniTEiiy cf EvalualJm Critaia far Shallow ScH 



AltaiiativeisNbtlteaxnnatded. Concenliationsinsoil are 
gre^ia: tiian afjJicatJe cleaniqa leveJs and may pose aii 
unaccqDtatJe risk to human tealth and the enviroiaiient 



Altanalive is Recc«imnaided as tiie Pr^ored Ronec^ fca^ 

tlieSliEiUowSoilRTJ. ThisaltHTstivewDuldiirDvictea 

pamarieTtsDlLitionandrEmovestteirr^actBdsdl tola'ds 
Mow ^zpiicatJeclsexp standartfe 



AltoiiativeisNbtlteccxnnaMled. Concailzationsinsoilare 
greata" tlian affJicatJe deaniji levds aixl fxotection of luniian 
healtli and eccJogical leceptois relies on long-tenn O&M of c^ 
ard lard use contrcJs. Contaminaboniaiiainsin-pJaceinsoil. 



AltanativeisNotReccmmnaKted. Corcaizations in SDil are 

greata" ti^n^^icaMe clsariLp la'ds and pntectionof liLiman 
leaith and exiiogical recsptDis r^ies on lorg-tam maintaBna 
of landL^controis. ContamirationrHnainsinrda^einaDil. 
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Table 4^ 
Evaluation of AltsmativeSLvrmary 

Building 1349 
Preside of San Francisco, California 



RiEniedlal Urits 



CAP EvdiKUon Criteria 



EJe^) Soil Rsnedial Unit Altanatives 



>foAclicn 



Excai/aliai and OfMte IM^x^l 



Suteurface C^ipng 



Obi€ctiv& TIk dlgertiue of t3]L6 altaTBtrve IS tD pi^uide ED 
addilicuBl ciintiol for conlaiimaljon that sasls in the soil at the 
Binlduig 1 349 AiEa fc^ond natural^-occurang dsgipi^^cm. 



Caijective TheobjectveofthiScitKiBliveistoreiTO/esisl 
ctmtamriEflco ati di^jiee ofwcete rtBterials cff-site a a 
permitted recycling aid/cr disfcsal failily, ee ^ipipriale. 



Olgective Tliedlgertiveof UiisalterrBliveislDirEtalla 
c^ at ^zpadirelely lOfe^tgsCassLmnQttettiTeSMlaw 
SoilRUisQ^cai/atedtolOfeetl:^). Lard Use ConliDls 
will te put in piaiE tD rEsOict access to the irriiaaEdtte^ 
seal. 



DeepSoU 



D TedaucalHfiectivi 



This altematrve will iiot te ahile to atidress tlK aiea orvolunies 
of iiigBcted soil lEquuii^ lemediation and amitammant inass 
[EdiiclionwouldteliniitaitoiiatuialdGgraiMion. This 
altemaljue would rK>t te ^fective in lediKTiig diemcal 
coEceaitiatJoiis to la'els jaotective of cjrouDdrtater. 



This altematrue IS ahle to address tlK entiiE ai^a and volume of 
injected a>il lequinng leniediatioii PotEaibal adveise injects 
to lumiaii heal til and the eiwuoiuneiit duni^ in^Eanentation can 
he readily nubgated lEuig Elmidaid construction pacticeG (e.g., 
dustcoiitiDlduni^eKcavatioii). Excavation and off- site disposa 
has a jgovai lustoiy witli respect to the coiistitiKnts of concern 
at thesil^ 



This alternative would he effective m minimizing firtuie 
infilbation of surface water thici^h tlie in^actad soil lo 
gioui*i/jater. Coiitaininalion"WDuldremammrflaceinsoiL 



2) In^ilai^ntatUily 



This citaralive is unlikely to cttan ^ipxwcis ftcm iBgulatoiy 
c^ndes. Tins tedindt^ dees not re^iiie ary IreatrrBnt 
stci^e, and dspceal fedlilies of rrdmd 



This citaralive would likdy i±tan ^ipcusis ftcm regulatory 
e^ndes. AfpjipicleTSDftfcs-cfF-atedi^jieci of efca/cled 
sdl ae a/ailcbla Tte equiprKit rrdmals, aid skilled wcskert 
for ^cajdion and cff-site di^xEd cf in^iEded sal ae reedly 
afdlabla Tteieisapissitility ttate^ca/aicnwillDotbe 
fsceiKe dm to piesaxs cf liedrcck crdc):^ sillily. 



This citaralive is tedinicdly feeeible if the shdlcw sdls are 
ejtcafatedceiiatcf theiareiaionoftheSMlcm Soil RU 

rredcitKiEliveiss^cafalion). Befcie tte afca/stico is 
baokfllled an irrfartE^e c^ will bs ccsistructed at 
g^mirtBtely 10 feet t^. CtintErdiEntiiEes rsiacticn would 
be limited to the tictfegiadaticn rate, which rr^ lie affected by 
tte la:^ of i^cteige of nutriaits aid rmsture. Tins dtaiElive 
would require long-term imnlenaKe cf the cap and laid use 
ccntrcla This altaiEtive would lequiiE laig-termimntenciice 
of tte c^ aid latd i^ ccntrcls to safegiEiri the integrity of the 



3 Cosl'ESectivsKs 



AlHiDT-tiii^ativc^ I'^wto ED ccsl^ thisieaiEt^pcvi'tsveiy 
little pDt&ztion to gnjundwotET resources. 



Tl]is altanative has a ncKfeiate captal cost to unierreiit but 
parjvi'ts a greater la^ of pactectionfoi'grDundv^ta'ieeourcES 
than tlE no action altanatiue. 



TbLB alteanative has a hi^i cost asooatedv^^th the c^^ang of 
the <^^ soil at a <fepth t^ow? giTJund surface and would requue 
long- team 0£rM costs. 



Summary <tf Evaluation Criteria fix' Deep Soil 



AltanSiveisNatReoaiiiiaited Ctircsntidiore in sdl ae 
greater thai q^icable deaniflD l^^els arri rr^ pc^ ai 
unaxsptdie risk to groundwcta: resources. 



AU^mative is Reccaiimaided as Itie Pi^^rred R^niEC^ for 
theDe^SoilRLL Tl]isalteaTiative\w>uldpovi^ai:snBiisit 
solution and rarcTves tlEin^acted soil to la'^ helov7 
af^iicatiecieaiiLqDslanifeiTds. If heinxii conditions pedijcte 
stcavationof allingnctedsxl, the contanmation will he left in- 
piaceandgiciindA^itarirDnitDniigwillfcecoiidLctBdtoconfmn 
thatgiDundAQterisnotiii^EctBdliysoilCGCs. Cunaitaiid 

histcaitsl rp-n TrHL"jatorfblpfmrn\ft-Jl 134SMW103 ^ferDlEtiate 

that soil Iss not uifBcted giound/vats^ in tie aiee. 



AltanSJueisNatReaxiniaited Ctircsntidiore in sdl ae 
greater thai q^icable deaniflD l^^els arri piOecticn cf 
groundwaaridiK on Icog-tamCfiM cf cap and lard use 
ccntrds. Contaniraticsi lanaiis in-da:s in soil. 
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Table 4-6 

Evaluation of Alternative Summary 

Building 1349 

Presidio of San Francisco, California 



Remedial Units 



CAP Evaluation Criteria 



Telecommunications Corridor Remedial Unit Alternatives 



I>foActic«T 



ExcEiL'aliQn and O^ate Di^xsal 



CcflnMirig 



Land. Use CtH^rcis 



Objediue The otjj ecUve of this alteiTBtLve is to 
provide no additional contiDl or protEction to liurrBn 
health or the ert/ironrcsit for contamination that 
edste in the soil at flie Building 134S Area teyond 
naturally-oanrring (tegratteUon. 



Oljectivei TIk oljective of this alternative is to 
remove soil omtamiiialioii and diqx)se of waste 
materials off-site at a pemitted reqydiiig and/or 
diqnsal fadlily. as apjxopriate. 



Objectivei Ttie objective of this alternative is 
to install a c^ at the surf aca LandUse 
CcotEDiswill be put in plate to restrict access to 
the irrpacted areas. 



Cft^ediva The olgedive of this alternative is 
to maintain easting giDiind cover and preivait 
^xsure to contaninalion. 



TdecmnmnicalifHis 
CoodiutScil 



1) Technical Efiectiv^nE^ 



This alterative "Will net address the aiea or volumes 
of in^Dazted seal lequinng remedi^aon and 
cor±an]rnant m£GS itdLKHoniAtHjld te tmiitedto 
na:ui3l degiEdMioiL This alteinaive dees net 
fjTcteet human hefJtli and the a]viKa]n]S]L 



This ahen^anve is able to aiidiess the eiitrre aiea and 
veilunK oE imfacted seal requmng leriKdidnem 
Peteriial £dveisein^ia:±3 to human health and the 
envirca]n]ent dunr^ irrq^lemert^ion ean be leadily 
raitigasd usmg standard CQnstr^Klion piractices (e-g: 
dust contieil dunng sccEtr32.on}. Hxcar^tiein and oEf 
site dispesal h£G a pjixjjen histoiy "witli inspect to tlie 
ccjiEtituerts cf coicem a: the site. 



Seal Ls trrqDacted 3 feet tgs and deepei'. This 
altenianve v^^uld be eEEectrve niminiizing 
infiltraneai of surface v^dei'tliroL^i tlie in^ia:±ed 
soil to gieiundv^aer, stcept for minor infiltrdnon 
from V7asr"witl]in the eeaiduit, and limitirig s<:peEuri 
of hurrsnsarKie3)logical receptDrsto 
a>ntanlnation ContarrirBti on would rertBlnin- 
fiace in soil. 



Soil isinpactedS feetl^sandt^per. This 
alteriBtive would lie ^fective in minim zing 
exposure of hurrensartdemlogical receptors to 
contamination but would not be rffecUve in 
rdninlzing future infiltration of stirfacE water 
thrci^htiieinpactedsoil to gron.mdwater. 
Contamination would resrein in-fiace in soil. 



2) Inplauent^llily 



TTiis alternative is unlikely to obtain approvals from 
regulatory agencies. Tliis tedmology does not 
reqiiiie any tieatinent storage, and diqiosal of 
materials. 



Tliis alternative worild likdy obtain approvals from 
regulatory agencies. Appropriate TSDFs for off- 
disposal of excavated soil are available. The 
eqinpinent materials, and skilled woiters for 
excavation and off-site diqx)sal of in^Dacted soil are 
readily available. Tlie teieconmuuiications conduit 
will be rerouted and wdl 134»iW100 will be 
abandoned and reinstalled. Tliaie is a possibility 
that excavation with conventional eqiiipmait will 
not be feasifcJe diie to the presence of bedrock. 



This alternative is teclinicallyfeasiMe. Soil will be 
silE excavated 2-3 feet and properly disposed before 
omsliuctionof Ihecap. Contaminant mass 
reduction would be limited to the Modegradalion 
rate, which may be affected by the lack of rediarge 
of nutrients and moisture. This alternative would 
require long-term maintenance of the cap and land 
use conhols. 



Tliis alternative is readily inplementaMe. 
Contaminant mass reduction would be limited to the 
biodegiadation rate. This altanative would require 
long- teim maintmaiKe of the laixl use conbols. 



3) Ccsb-E^edivEiuE^ 



A ItlTou^ relatively low to no cost thisronedy 
provides ns potection to hmran health and the 
em/ironnent 



This alternative has a hi^ier oist to inplarent but 
prwides a greater Is/d of potection of hLnran 
healfli and ttie envirDnrrEnt than the no action 
alterredve. 



t associated wlti: Thi 



This alteriBtive Iks high c^tal costc 

the coping of the surf ace soil artd would require 

long^tamOGiM costs 



is altemative is relatively low in coS artd pouids 
arrtjderatel9/d of piDtection for hurran health artd 
the enuiionment This altanative would require 
O&M costs. 



Sutmnry of E\^iiatioii Criteria for 
Teiecoimunicatioiis Conduit Soil 



AltsaiHtiv«is\otRecoiimi]H«le(L Concentrations 
ill soil are greater flian applicable cleanup levels aud 
may pose an unacceptable risk to luanan liealfli and 
the ewironmHit 



Alt^Tialive is RjecamiiiaidEd as the Pi^&vr^d. 
Remedy for the TelecoiTuiiuiiiealioiis Soil RU. 

This altemative woi.ild pcivide a f^menent solution 
and iHTCves Bie iiT^acted soil to Is/elstdow 
^:jlicable deanip standards If tedrock conditions 
pedude e<:cavation of all irrpactedsoil, the 
contamination will be left in-pJace artd giDurtdwaler 
monitoring will te corKlucted to address 
groundwater irrjiacts in liie vicinity of well 
1349MW100. 



AltanativeisNotReoonmiKided. Concentrations 
in soil are greater flian ^plicable deanup levels and 
potection of human health and ecological ret^tois 
idles on long- tain maintenance of c^ and land use 
controls. Contaminationremainsin-placeinsoil. 



AltaTiativeisNotReconimEiuled. ConcEiitrations 
in soil are greater tlKn applicaliJe deanip la'ds and 
protection of hunan health and ecological receptois 
i"elies on long-term rrainterBncE of land use control; 
Contamination rareinsin-clace in soil. 
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Table 4-6 

Evaluation of Alternative Summary 

Building 1349 

Presidio of San Francisco, California 



DRAFT 



DovTwIiAl llnit^ 




Groundvuater Remedial Unit Alternatives | 




No Action Gixjundwater Monitoring 


Land Use C<H^rols 




Olgaiive Theoljectiveof HiisaltanativeistDprDvideno 
additional corfeDl orpiDtBctiontD liuman health or the 
OTvirDnment for contHmirHtion. tl^t edsis in groundwatpr at the 
Buildingl349 Arse. ItinclirlFRatandoningttecurrEnt 
ground/jatET moni taring n^v^orii and tamirating" groundwato: 
monitDring. 


Objective. The objective of this ail^native is to monitor 
groimdwaler to assess attaiiimejit of cleanup levd^ confinii the 
extent of the plume, and Msess if sdected soil remedies have a 
positive effect on the dissolved-phase concetitrations. 


OtjecUve Theolgectiveof thisalterrfitiveis toiEstrictusageof 
groundwatsr. 


GroundHsta:' 


1) Technical Fffectiv«ness 


This alternative will notaddi^ssthedissolved-jdiase 
coiKentratioiis exceeding tiiecleannjlevds. Altiwugh use of 
groundwater is unlikely, this alternative is not effective in 
maiiitainiHg beneficial use of groundwater as a driiildng water 
s»5^1y. Tliis alternative will iKit confirm if natural degradation 
of COCs is occurring. 


This alternative is effective in adequately monitoring the spatial 
distribution and COC concaitiations over time of the dissolved- 
phase pliime and confinn if natiiral degradation is occurring. By 
installing two new groundwat^" wells to the noriii and west of 
weJl 1349MW100, the extent of inpacts can be evaluated. The 
Five-YearStatusRqxirtwill danonstrate effectivoiess of 
r^nedy to achieve deaniqi levels. 


Tliis alternative will not address the dissolved-phase 
concaitrations exceeding the deanup levels. Allhou^i use of 
groundwater is unlikely, this alternative is not effective in 
maintaining baiefidal iise of groimdwatEs;- as a drinking wat^" 
supply. 


2) IniF^Eniaitatillty 


Ttis altBiTfitive is unlikdy to obtein aHzrDvals from regulatory 
agaici^ and is not in accordance with the RWQCB piars and 
policies. This technology does not require any treatment, storage, 
and disposal of material. 


This alternative is eaaly irr^daiientable and woiiid require on- 
going groimdwater monitoring. Twowellswouldbe installed to 
tiie north and west of well 1349MW100. 


Tliis alternative is unlikdy to obtain approvals from regulatory 
agendes and is not in accordance with the RWQCB jAans and 
polides. This technology does not require any treatment, storage^ 
and disposal of mat^al. Tliis alternative requires long-t^m 
maintenance of the land use cx>iitrals. 


3) Cost-EfFediveaiess 


Although rdativd.y low ta no cost this remet^ provid^very 
litfleprotEctionof grDundwaterasadorti^ic siqijly. 


This altonative has a high cost: 


Although r^atively low cost this remedy pTDvidssvery little 
protection of groundwats" as a domestic supjiiy. 


1 


Surmiary cf Evaliiaticai Critaia far 
Groundwertiei" 


AltaTHtiveisNotReccnimaTded. Concentrations in 
groundwateraregraaterlhaii^plicaHecieanup levels. This 
alternative is not in accordance with RWQCB plans and policies. 


Alternative is Recdiimended as the Preferred REmedy fcr the 
Groundivater RU. Based on the localized nature of the 

groundivaterimpactsandtheconceTtrationsof TPH andOCPa 
this aitEmative is r^asonaMe arsl tiie additional ground/^atEr 
monitDring would te condiKiEd to confirm attainment of cleanrp 
Is/slsordanonstrationofde^reagngCOC trends. MonitDring 
will also d^omire if natural degractedon pxx:^ses are 
occurring. TheFive-YearStatusRepDrtwill cfenonstratBthe 
effecitiverKss of the remecfy. 


AltsTBtiveisNotReccgTiniaidai Co!K»ntrations in 
groundwat«-aregreat«-thanaf^icablecleaniplevds. This 
alternative is not in accordance with RWQCB jdaiis and polides. 
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Table 5-1 

Proposed Soil Confirmation Sampling and Analysis Sumntaiy 

Builcf ng 1349 

Presidio of San Francisco, California 



DRAFT 



RemediaJ Units 


DEpth 
ffeetl 


Estimated 
Surface Area 
(square feelj 


Estimated 

Thicicness 


E slimated VoFume In- 
Sibj (cubic yards} 


COCs 


Confirmation Soil Sarrfiles''^ 


Total Number of 

Confirmalion Soil 

Samples 


Cherrical Analyses 


Shallow Soil 












Bottom 


Sidewall 




TPH 


PAHb 


OCPs 


Shallotv Soil (Areo l) 


- 10 feet bgs 


1700 


10 


530 


TPHd. TPHfo 

B(A)P 
D(a.hlA. 
Chiysene 


3 


10 


13 


13 


13 





shallotv Soil (Area 2) 


- 10 feet bgs 


161 


10 


60 


BlalP.Dla.hiA 


1 


8 


9 


9 


9 





Shallow Soil (Area 3) 


- IQ feet bgs 


243 


10 


90 


TPHd 


1 


3 


9 


9 


9 


9 


Deep Soil 


10-22 feet bgs 


63 


12 


30 


TPHd 


1 


4 


5 


5 


5 





Telecorrmjnicatons 
Corridor Soil 


0-16 feet bgs 


642 


16 


300 


TPHd, PAH5 


2 


24 


26 


26 


26 


26 



^ - CoiYimiabonscil samples m^ chancy based on observatons and actual size of es^ca/atondijing field actMlies. Minimum frequency asfollc^s: 
Sidewall conflmiaton samples will becollectedat a frequency of 1 sampleperevery 50 linear feet crone sample per sidewall assuming four si dewalls). 
Bottcmconfimialion samples will becdlectedctafrecpjency of 1 sample per 625 square feet 
2 - proposed e«cavat on depths m^ span morelhan one cleaup level zon& Side^ivall corf miaton samples will be cdlected from Ihe mid-point of each pctenbd cleanup la/el zone ft each e«cavaton area. Potental zones areasfdicws; 

Shallow SoiKAieas 1-3): 0-3fee*bgs and 3-lOfeet bgs 

Deep Soil; >10fe€* bgs and >5fee*ab(7i/e grounJiivater 

Telecommunicabcns Ccmdon 0-3 feet bee, 3-10 fee* bgs, >10fee* bgs and >5 feet abcwegrouickvater and >10fe^ bgs and -5 feet abcve g"oundwa:er 
TPH -Total Pelroleijii Hydrocarbons 
TPHd-Totd PelroleLm Hydrocarbons as diesel 
TPHfo -Total PelnJeum Hydrocarbons as fuel oil 
PAHS will be analysed b^ EPA Method 8720C 
B(a)P - BerEo[a)Pyrene 
D[^h)A - Dibenzo(a,h)AnliTacene 
B(a)A - BerEo[a)artfTacene 
B(b)F - Benzo(b)Flouranlhene 
B(k)F - BerEo{k)floijanthene 
OCPs - OrgamKhlonm Pestcides 
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Table 5-2 

Proposed Groundwd^fSanplingPro^dn 

Biiildngl349 

Presidio of San Francisco, Califoiiiia 



MonHnring Well 


Ronedldl Uiut 


Sdirpling Frequency 


General Cherri^tiy 
(uarious mpllioik) 


Total Pdroleum 
Hydrocaflbons hy EPA 
Melhod B015 Modified 


Polycyclic 

Aromatic 

Eiydrocaibons by 

EPA Metiiod 8Z70C 


Volatile Organic 

Compounds by 

EPA Method 

8Z606 


Dissolved Metals 
by EPA Metiiod 
Series 6tf00f70m 


Organochlorine 

Pesticides by EPA 

Mdbod 8081 


134SMW0X 


TelECEHrmxiiEiabEira CEimdDrRU and G rornhv^er RU 


Q 


X 


H 


H 


H 


X 


X 


1349MW 02 


Telecomnunicalions Corridor RU and GrauidwdterRU 





K 


X 


X 


X 


X 


K 


1349MI/1/03R 


GroLnd-vaterRU 


Q 


K 


K 


K 


H 


X 


X 


1349MW100 (Replacement) 


Deep Soil RU. TelecommunicatonsComdorRU, and GroundmaterRU 





X 


K 


X 


X 


X 


X 


L349Nfi/^10L 


GroLffidi^aterRU 


Q 


X 


X 


X 


X 


X 


H 


1349MW102 


Telecomiiunicatons Corridor RU and GnjundwaterRU 





X 


X 


X 


X 


X 


X 


1349MI/1/103 


■Deep Sod RU aid GroLitdnata- RU 


Q 


X 


X 


X 


X 


X 


H 


1349MW 104 


Deep Soil RU and GroundsvaterRU 


Q 


X 


X 


X 


X 


X 


M 


1349MW105 


Deep Soil RU and Grouidn^B RU 


Q 


X 


K 


X 


H 


X 


X 


NeiwIyHnstalledMonrtonngWell iS. 


Telecomnunicatons Corridor RU and GruundivaterRU 





X 


X 


X 


X 


X 


H 


HevJy-l retailed Monrtonng Well « 


Telecorm-unicaboreCorndorPU a^d Gr™.ind^*er RU 


Q 


X 


X 


X 


X 


X 


M 



O =Sarrpling will occur on a quarterly bassfora rrinlmum of 2 years Sampling frequency for all wells will be evaluated and adjusted accordingly for Ihe renelnderoflhefrye-yearmonitonng penod based on recommendatons hated in Secton S 3 

jl) Samples will be anal^ed for general chemislry including alkalinity, chlonde, nitrate, nllnte, sulfate, sulfite and dissolved gases Ibolh perrrenent gases and light hydrocarbons) as well as field parameters pH, DO, conductrvity. temperature andturbidrly 
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NOTES: 

1, DRAWING NOT TO SCALE. 

2. DATA OBTAINED FROM: DRAFT SITE INVESTIGATION 
REPORT, TREADWELL AND ROLLO, OCTOBER 2003. 
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FIGURE 

1-1 



FM06040T02 




NOTES: 

1. BASE MAP DATA OBTAINED FROM: DRAFT SITE INVESTIGATION REPORT 
TREADWELL &ROLLO, OCTOBER 2003. 

2. LOCATION OF INFERRED FAULT FROM REVISED FEASIBILITY STUDY MAIN 
INSTALLATION SITES (EKI, 2003). 

3. HORIZONTAL DATUM: NAD27,CASTATE PLANE COORDINATES, ZONE 

3, FEET; VERTICAL DATUM: (TOPOGRAPHY) NORTH AMERICAN VERTICAL 

DATUM, NAVD88. 



LEGEND: 

• PREVIOUS INSTALLED GROUNDWATER 
MONITORING WELL 

PHASE 1 LOCATIONS 
A SOURCE-SPECIFIC SOIL BORING 
■ DOWNGRADIENTSOILBORING 

• CONFIRMATION HAND-AUGER 
SOIL BORING 

• GROUNDWATER MONITORING WELL 
PHASE 2 LOCATIONS 

• SOIL BORING 

• HAND AUGER SAMPLE 
$ GROUNDWATER MONITORING WELL 



HISTORIC SAMPLE LOCATIONS 
A SOIL BORING LOCATION - PHASE 1 BY M-W 
• SOIL BORING LOCATION - PHASE 2 BY M-W 
® SOIL BORING LOCATION - PHASE 3 BY M-W 
(t SURFACE SOIL LOCATION - PHASE 3 BY M-W 
■ FDS PIPELINE SAMPLE LOCATION 
O SOIL BORING LOCATION -FDS 

PIPELINE RELEASE ASSESSMENT - 

TOPOGRAPHIC CONTOURS 



FORMER BUILDING 1349 

REMEDIAL EXCAVATION 

AREA (1995) 

FORMER FDS REMEDIAL 

EXCAVATIONS 



O 



FORMER BUILDING 1349 
TANK 

FORMER SECONDARY 
CONTAINMENT 
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Q:jPre5idii>-tJU5tyC-A-P;mmllGW-SS_SampleLQC3Cors.rrMd 



(CONTOUR INTERVAL : 5 FT) 
(CONTOUR INTERVAL : 1 FT) 

APPROXIMATE LINE OF CROSS 
SECTION FOR FIGURE 2-2 

FORMER FILL SITE 5 
EXCAVATION BOUNDARY 
INFERRED FAULT 



COMMUNICATIONS 
CONDUIT 

FORMER PIPE 

FORMER FDS PIPELINE TO 
BUILDING 1773 

FDS TRENCH EXCAVATION 

FORMER ABOVE GROUND 

STORAGE TANK (AST) 
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BUILDING 1349 SOIL AND 
GROUNDWATER SAMPLE LOCATIONS 




8LASIAND, 60IJCK ft LEE, INC 

engineers, scisntnli, econom-sfs 



FIGURE 

1-2 



LEGEND: 

FORMER FDS PIPELINE 

FORMER PIPELINE TO BUILDING 1773 



L: ON--. OFF=REF' 
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BUILDING 1349 AREA 3-D MAP 
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FIGURE 

2-1 
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1349SB110 



— 1349MW105 (PROJECTED) 



CI 

m 

z 
a 



— 1349MW104 
(PROJECTED) 

— 134956108 



(PROJECTED) 
— 1349UW103 
1349SB126 



134958111 



1349SB123 

1 349SB1 21 
349SB116 
(PROJECTED) 





'* WiaSSMWOl 13a9MW104 

\ 27?.66 279.40 ^ -..^ 



1349MW103* 

279,67 ., 

\ \ / 

Groundwater BASW ■-'"'■ 2^ '^^ X \ 'C)^3^'^^ocatio^ ^p- 

\\\ \ \ I ' - - - 280.0G .\ V • cf P'U:--'^ // / 

1 \ \ \ \ / i • ~ , ^- \\ 1349MW100 • . \^fS,-^ / / 

,^y- \^N 27?.55 •--'- \ I/-- I 

t\ .\'\ 1349MW02' . / / 







FORMEU 

, FrttSfTE S-, ,y,-. 

XCAVATBD IN 2003) / \ V 






1 



LEGEND: 

^^nlt'^a'^ GROUNDWATER MONITORING WELL 
^ MAY 2004GROUNDWATER ELEVATION 

APPROXIMATE DIRECTION OF 
GROUNDWATER FLOW 



GROUNDWATER ELEVATION CONTOUR 
(CONTOUR INTERVAL: 10 FT) 
(DASHED WHERE INFERRED) 

FORMER REMEDIATION SITE 
EXCAVATION BOUNDARY 

GROUNDWATER BASIN BOUNDARY 

INFERRED FAULT 

TOPOGRAPHIC CONTOURS 
(CONTOUR INTERVAL : 5 FT) 



13m BUILDING AND NUMBER 



NOTES: 

1. GROUNDWATER ELEVATION DATA COLLECTED MAY 2004. 

2. BASE MAP DATA OBTAINED FROM: DRAFT S ITE INVESTIGATION 
REPORT TREADWELL &, ROLLO, OCTOBER 2003. 

3. LOCATION OF INFERRED FAULT FROM REVISED FEASIBILITY 
STUDY MAIN INSTALLATION SITES (EKI, 2003). 

4. HORIZONTALDATUM:NAD27,CA STATE PLANE COORDINATES, 
ZONE 3, FEET; VERTICAL DATUM: (TOPOGRAPHY) NORTH 
AMERICAN VERTICAL DATUM, NAVD88 (GROUNDWATER) 
PRESIDIO LOWER LOW WATER (FT PLLW). 







130 



260 
^ Feet 
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GROUNDWATER ELEVATION 
CONTOUR MAP 
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FIG y 1 E 

2-3 




1 



LEGEND: 

13i9MW02 GROUNDWATER MONITORING WELL WITH 
+ STIFF DIAGRAM OF CATION/ANION 

CONCENTRATIONS 

FORMER REMEDIATION SITE 

EXCAVATION BOUNDARY 

..... GROUNDWATER BASIN BOUNDARY 

INFERRED FAULT 



TOPOGRAPHIC CONTOURS 
(CONTOUR INTERVAL : 5 FT) 
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NOTES: 

1. STIFF DIAGRAMS BASED ONA0-25meq/l CATION/ANION SCALE, 

2. BASE MAP DATAOBTAINED FROM: DRAFT SITE INVESTIGATION 
REPORT TREADWELL & ROLLO, OCTOBER 2003. 

3. LOCATION OF INFERRED FAULT FROM REVISED FEASIBILITY 
STUDY MAIN INSTALLATION SITES (EKI, 2003). 

4. HOR IZONTAL DATUM :NAD27,CA STATE PLANE COORDINATES, 
ZONE 3, FEET; VERTICAL DATUM: (TOPOGRAPHY) NORTH 
AMERICAN VERTICAL DATUM, NAVD88 [GROUNDWATER) 
PRESIDIO LOWER LOW WATER [FT. PLLW). 



120 



240 
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STIFF DIAGRAMS SHOWING MAJ OR 

CATION/ANION CONCENTRATION - 
MARCH 2004 DATA 
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FIG y 1 E 

2-3A 



[DEPTH IN FEETBGS] 



1349SB123 [3] [a5]-DU- 

TPHd eeA-01990A-01 
TPHfo 190 1,300 
Bla)P 33 4':. 



-DUPLICATE SAMPLE 
— DATA QUALIFIERS 

VALUES IN PINK ARE 
" ABOVE CLEANUP LEVELS 
TPHD -TPHAS DIESEL 

TPHD-UNK- UNKNOWN TPHD 

(CHROMATOGRAM DOES NOT MATCH STANDARD! 

- TPHAS FUEL OIL 

- TPH BY IMMUNOASSAY 

- TPHDANALYZEDASTPH EXTRACTABLE 

- PAH BY IMMUNOASSAY 

- BENZO{A)PYRENE 

- DIBENZ0(A,H1-ANTHRACENE 



TPHFO 

TPHI 

TPHD-E 

PAHI 

B[A)P 

DIA,H)A 



VALUES IN PINK AND ITALICS INDICATE THE DETECTED 
CONCENTRATION OF TPHD-UNK EXCEEDS THE ASSOCIATED 
TPHD SOIL CLEANUP LEVELS, ALTHOUGH TPHD SOIL CLEANUP 
LEVELS DO NOTAPPLYTO TPHD-UNK CONCENTRATIONS, 



FM06040T02- 



FM06040T01- 



kOBBE AVE 



30o 



FM06043W05 


[6.51 


TFHI 


>l,33:i 


PAHI 


>5 



FM06043W01- 






FM06043W04 

TFHI 
FAH 
B(a)P 

TFHd 



1349SB1Z7 

Chryaene 



ca [1.5] 

021 J L9J 







FM070'WW09 


[3.5] 


TPHI 


>1,3BD 


PAHI 


>5 


B(a)P 


0,3 



FM06043W03 [B.5] 

TPHI 51,38(1 

PAHI >5 



1349MWD1 



1319SB125 


[2.5] 


[5] [6.51 


[7]4>U [10] 


TPHd 


60 


11,000 A-01 5,500 A-Oi 


:,iooA-oi<i,i 


TPHfo 


52 


6,200 3,600 


1,300 <11 



iB'igssiii 


[2.5] [6] 


TPHd-urk 


2,600 <:l,l 


TPHfo 


3,100 <11 


BlalP 


0.2] ,J+ <0,0037 


D(a,hlA 


D.22J ,j-l-<0,0037 



[51 

0,0076 



1349SB112COMP113 


[3] 


B[a)P 


D,13 


Dla,h)A 


0,16 



FM06043W02 


[7] 


TPHI 


>i,3eo 


PAHI 


>5 



/ 



[2] 

<0,01SJ 



[SI m 

■3 084 -^.OOSS 



[las] 

25 
<11 

0,Q32J 0.0023J 
0,026) O.0O22J 



1349SB122 [3] [3.5]-DU [5] [7] 

TPHd B8 A-01 980 A-01 390 A-01 5, SCO A-01 

TPHfo 190 1,900 1,600 11,000 

B(alP 0,033 0,045 0,0B4 <0,15 



SOIL CLEANUP LEVELS 



TPHd TPHd-unk TPHfo 

UNITS (mg/l<g) (mg/kg} (mg/kg) 



B(a)P [Ha,h)A Chrysene 

(rre/l<g) (mg/l<g) (mg/l<g) 



0-3FTBGS 
3-10 FT BGS 

>10FTBGS &<5 FT ABOVE GW 
>10FTBGS &>5 FT ABOVE GW 



700 


NA 


980 


0,04 


0,078 


43 


1,380 


NA 


1,900 


0,04 


0.078 


4,3 


U5 


NA 


160 


NA 


NA 


NA 


15,000 


NA 


15,000 


3,0 


NA 


54 



2, ALL RESULTS REPORTED IN MG/<G. 

3, DATAQUALIFIERSARE PRESENTED IN ATTACHED TABLES, 



5. LOCATIOMOF INFERRED FAULT FROM REVISED FEASIBILITY 
STUDY MAIN INSTALLATION SITES (EKI, 20031, 

6. HORIZONTAL DATUM: NAD27,CA STATE PLANE COORDINATES, 
ZONE 3, FEETVERTICAL DATUM: (TOPOGRAPHY) NORTH AMERICAN 
VERTICAL DATUM, NAVD88. 

7. BASE MAP DATA OBTAINED FROM: DRAFT SITE INVESTIGATION 
REPORT, TREAEDWELL&ROLLG, OCTOBER 2003. 

!. ALL PHASE 1 AND 2 SAMPLES ANALYZED FOR TPHD, TPHFO AND PAHS 
9. ALLM-WPHASE 1 SAMPLES ANALYZED FOR TPHD, BTEX, AND METALS, 

10, ALL M-W PHASE 2 SAMPLES ANALYZED FOR TPHD AND BTEX. 

11, ALL M-W PHASE 3 SAMPLES ANALYZED FOR TPHD-E, 

12, ALLFDS PIPELINE SAMPLES ANALYZED FOR TPH AND PAHS BY 
MMUNOASSAY WITH SELECT LABORATORY AND TPHFO AND PAHS , 

1349SB106 WAS CONVERTED INTO MONITORING WELL 1349MW100 
ON 24 SEPTEMBER 2002, 

*- 1349SB134WAS CONVERTED INTO MONITORING WELL 1349MW101 

ON 2 MAY 2003, 
™. 1349SB127WAS CONVERTED INTO MONITORING WELL 1349MW103 
ON 20 APRIL 2003, 



LEGEND: 

* PREVIOUS INSTALLED GROUNDWATER 
MONITORING WELL 
PHASE 1 LOCATIONS 



HISTORIC SAMPLE LOCATIONS 



* SOIL BORING LOCATION - PHASE 1 BY M-W 

• SOILBORING L0CATI0N-PHASE2BY M-W 
® SOILBORING L0CATI0N-PHASE3BY M-W 
O SURFACE SOIL LOCATION - PHASE 3 BY M-W 
■ FDS PIPELINE SAMPLE LOCATION 
O SOIL BORING LOCATION -FDS 

PIPELINE RELEASE ASSESSMENT - 



TOPOGRAPHIC CONTOURS 



A SOURCE-SPECIFIC SOIL BORING 

■ DOWNGRADIENT SOIL BORING 

• CONFIRMATION HAND-AUGER 
SOILBORING 

* GROUNDWATER MONITORING WELL 
PHASE 2 LOCATIONS 

• SOILBORING 

* HAND AUGER SAMPLE [CONTOUR INTERVAL : 5 FT) 

[CONTOUR INTERVAL: 1 FT) 

* GROUNDWATER MONITORING WELL 

FORMER FILLSITE 5 

• VALUE ABOVE CLEAN-UP LEVEL EXCAVATION BOUNDARY 

VALUE BELOW CLEAN-UP LEVEL INFERRED FAULT 

328/05 SVR-85EAB 

Presidio Trust- Buildng 1349 

Q;/Pre3idio-Tmst;C-A-P/m«dTPAH-PAH-C0C-ShalliMi,m«d 



FORMER BUILDING 1349 

REMEDIAL EXCAVATION 

AREA (1995) 

FORMER FDS REMEDIAL 

EXCAVATIONS 



O 



FORMER BUILDING 1349 
TANK 

FORMER SECONDARY 
CONTAINMENT 

50 



13441 BUILDING AND NUMBER 



100 
H Feet 



COMMUNICATIONS 

CONDUIT 

FORMER PIPE 

FORMER FDS PIPELINE TO 
BUILDING 1773 

FDS TRENCH EXCAVATION 

FORMER ABOVEGROUND 

STORAGE TANK (AST) 

DRAFT 



THE PRESIDIO TRUST 
SAN FRANCISCO. CALIFORNIA 

DRAFT CORRECTIVE ACTION PLAN BUILDING 1349 STUDY AREA 



COCs DETECTED IN SITE SHALLOW SOIL 
ABOVE CLEANUP LEVELS {0-10 FT BGS) 





BU^SLAND, BOUCK & LEE, INC 
engineers, scientfifi, econarnls'5 



FIGURE 

2-4 



[DEPTH IN FEET BGS] 



FM07M4W09 [3.5] 

TPHI sl,3B0 

PAHI >5 

B(a)P S 3 



VALUES IN PINK ARE 

ABOVE CLEANUP LEVELS 



TPHD - TPHAS DIESEL 
TPHI - TPH BY IMMUNOASSAY 
PAHI - PAH BY IMMUNOASSAY 
BIA)P - BENZOiAIPYRENE 



FM06040T02- 



KOBBE AVE 



-■soo^ 




■-- FM06041T01- 



FM060131V05 


[6.5] 




TPHI 


ai iao 


- 


PAHI 


>5 





FMOe043WO4 


[41 




TPHI 


>1,3BC 


_ 


PAHI 


i5 




B{a)P 


0.36 




TPHd 


1,^00 





M07043T02 



M06043W01 



FM07044W08 


[41 


TPHI 


=■1, 'ec' 


PAHI 


>5 



X 



FM07043TO 



FM07l»4'1W09 


[3.5] 


TPHI 


= 1,360 


PAHI 


>5 


B(a)P 


[1 3 





FMoe(M3wo3 [as] 


\ 


TPHI :>i.380 


'■ 


PAHI >6 












F H 06043 W 03 


[7] 


. — 


TPHI 


>i,3eo 




PAHI 


55 



F[\/107044Tr 
FORMER AST 

/ ^•vFM07044W01- 

S FM)^044 



FM 07044 W05 


£4] 


TPHI 


>i,3ao 


PAHI 


>0 




FM07044W02 [6.5] 

TPHI >6.B56 

PAHI >5 




FM07044W03 [6.51 

TPHI 36,856 

PAHI >5 



SOIL CLEANUP LEVELS TPHd B(a}P 

UNITS [mg/l<g) (.ma/\<g) 

0-3 FT BGS 700 0,04 

3-10 FT BGS 1,380 004 

>10FTBGS &<5FTAB0VEGW 115 ^-^ 

>10FTBGS &>5FTAB0VEGW 15,000 3.0 



NOTES: 

1. TPH -TOTAL PETROLEUM HYDROCARBONS 
PAH - POLYCYCLIC AROMATIC HYDROCARBONS 

2. ALL RESULTS REPORTED IN MG/KG. 

3. DATA QUALIFIERS ARE PRESENTED IN ATTACHED TABLES . 

4. BGS- BELOW GROUND SURFACE 
GW - GROUNDWATER 

NA - NOT APPLICABLE 

5. LOCATON OF INFERRED FAULT FROM REVISED FEASIBILITY 
STUDY MAIN INSTALLATION SITES lEKI, 2003). 

6. HORIZONTAL DATUM; NAD27, CA STATE PLANE COORDINATES, 
ZONE 3, FEETVERTICAL DATUM: rrOPOGRAPHYl NORTH AMERICAN 
VERTICAL DATUM, NAVD88. 

7. BASE MAP DATA OBTAINED FROM: DRAFT SITE INVESTIGATION 
REPORTTBEADWELL&ROLLO, OCTOBER 2003. 

8. ALL FDS PIPELINE SAMPLES ANALYZED FOR TPH AND PAHS BY 
IMMUNOASSAYWITH SELECT LABORATORY AND TPHFO AND PAHS. 



LEGEND: 

■ FDS PIPELINE SAMPLE LOCATION FORMER FILLSITE 5 

EXCAVATION BOUNDARY 

O SOILBORINGLOCATION-FDS INFERRED FAULT 

PIPELINE RELEASE ASSESSMENT COMMUNICATIONS 

• VALUE ABOVE CLEAhJ-UP LEVEL CONDUIT 

^^^^— FORMFR PIPF 

VALUE BELOW CLEAN-UP LEVEL 

TOPOGRAPHIC CONTOURS 



FORMER BUILDING 1349 
REMEDIAL EXCAVATION 
AREA (1995) 
FORMER FDS REMEDIAL 

EXCAVATIONS 



50 



100 
I Feet 



1344 BUILDING AND NUMBER 



FORMER FDS PIPELI 
BUILDING 1773 



E TO 



[CONTOUR INTERVAL : 5FT) 
[CO^^"OUR interval : IFT) 



321/05 SVR-a5 EAB 

Presidio Trust- Buildng 1349 

Q ; /P resi di o-Tmayc -A-P /mrnlTP A H -P A H -C C -S hal I ™-F D S -areas . mn d 



FDS TRENCH EXCAVATION 

FORMER FDS PIPE WITH 
ASSUMED LTTD SOIL FILL 
MATERIAL 



O 



FORMER ABOVEGROUIVJD 
STORAGE TANK (AST) 

FORMER BUILDING 1349 
TANK 

FORMER SECONDARY 
CONTAINMENT 



DRAFT 



THE PRESIDIO TRUST 
SAN FRANCISCO. CALIFORNIA 

DRAFT CORRECTIVE ACTION PLAN BUILDING 1349 STUDY AREA 



COCs DETECTED IN SITE SHALLOW SOIL 

AT FDS INVESTIGATION/EXCAVATION AREAS 

ABOVE CLEANUP LEVELS (0-10 FT BGS) 





BU^SLAND, BOUCK & LEE, INC 
engineers, scientfifi, econamls's 



FIGURE 

2-4A 




LEGEND: 

^ GROUNDWATER 
MOMITORING WELL 



DRAFT 



HISTORIC SAMPLE LOCATIONS 



PHASE 1 LOCATIONS 



* SOIL BORING LOCATION - PHASE 1 BY M 

• SOIL BORING LOCATION - PHASE 2 BY M 
A SOURCE-SPECIFIC SOIL BORING ® SOIL BORING LOCATION -PHASE 3BY M 
■ DOWNGRADIENT SOIL BORING TOPOGRAPHIC CONTOURS 

« GROUNDWATER MONITORING WELL (CONTOUR INTERVAL : 5 FT} 

PHASE 2 LOCATIONS (CONTOUR IWERVAL : 1 FT) 

• SOIL BORING COMMUNICATIONS CONDUIT 

• GROUNDWATER MONITORING WELL FORMER PIPE 

- - ■ FDS TRENCH EXCAVATION 

• VALUE ABOVE CLEAN-UP LEVEL INFERRED FAULT 

.. VALUE BELOW CLEAN-UP LEVEL FORMER FDS PIPELINE TO 

BUILDING 1773 

Soe-1u^rAi34. FORMER FILLSITE 5 

Q;/Pre5idio-TmstyC-A-P/m«dTPAH-PAH-C0C-Deep.m«d EXCAVATION BOUNDARY 



-W \_' 



o 



FORMER ABOVEGROUND 
STORAGE TANK (AST) 

FORMER BUILDING 1349 
TANK 

FORMER SECONDARY 
CONTAINMENT 

FORMER BUILDING 1349 

REMEDIAL EXCAVATION 
AREA (1995) 

FORMER FDS REMEDIAL 

EXCAVATIONS 



1344 BUILDING AND NUMBER 



5t3 



100 
I Feet 



FORMER FDS PIPE WITH 
ASSUMED LTTD SOIL FILL 
MATERIAL 



THE PRESIDIO TRUST 
SAN FRANCISCO. CALIFORNIA 

DRAFT CORRECTIVE ACTION PLAN BUILDING 1349 STUDY AREA 



COCs DETECTED IN SITE DEEP SOIL 
ABOVE CLEANUP LEVELS (>10 FT BGS) 





BLASLAND, BOUCK ft LEE, INC 
enijinee's. sclsntiifs. ecorfom^fs 



FIGURE 

2-5 



\ 



-[DEPTH IN FEET BGS] 

-DATA QUALIFIER 

-VALUES IN PINK ARE 
ABOVE CLEANUP LEVELS 



TPHd-TPH as Diesel 
B(alA - Benzol a I Anthracene 
BlalP - Benzol a) Pyrene 
BlblF -Benzo(b)Fluoranthene 
B(k)F -Benzo(l<lFluorantfiene 



FORrwERAST 



:ooe 



C007 



CSCl 


[3] 


TPHd 


14,000 


Bla)A 


<2.3U 


B(a)P 


1.7 


B(b)F 


<2.3U 


B(klF 


<2.3U 



CSC6 


[3] 


TPHd 


24,000 


B(a)A 


<23.0UJ 


B(a)P 


<4.0UJ 


B(b)F 


<23.0 UJ 


B(k)F 


<2.3UJ 


^ Chrysene 


<12 UJ 



EXCAVATIO 
AREA 2 ..'' 




'-^^^^;:^jr> 




CSC3 


[6] 


TPHd 


13,000 


B(a)A 


<4.9U 


B(a)P 


<0.86U 


B(b)F 


<4.9U 


B(k)F 


<4.9U 



. V:o8W8i- 

, ^ c 

■- \ 

EXCAVATION X 
AREA 3 ^ 



CSC4 


[4] 


TPHd 


14,000 


B(a)A 


<4.4U 


B(a)P 


<0.770 U 


B(b)F 


<4.4U 


B(k)F 


<4.9U 



CSC8 


[3] 


TPHd 


18,000 


B(a)A 


<11.0 UJ 


B(a)P 


<2.0UJ 


B(b)F 


<11.0 UJ 


B(k)F 


<11.0 UJ 


Chrysene 


<5.6UJ 



l^f 






13495 3 21 
TPHd-E 



[5] [10] [15] [20] [26] 

5,400 1,700 1,400 1,300 510 
1 

FORMER , 

FILL SITE 5 ' 



% 



SOIL CLEANUP LEVELS 



TPHd B(a)A B(a)P B(b)F B(k)F Chrysene 

UNITS (mg/l<g) (mg/l<g) (mg/kg) (mg/l<g) (mg/kg) (mg/kg) 



0-3 FT BGS 

3-10 FT BGS 

>10FTBGS S,<5 FT ABOVE GW 

>10FTBGS &>5 FT ABOVE GW 



700 


0.43 


0.04 


0.43 


0.43 


4.3 


1,380 


0.43 


0.04 


0.43 


0.43 


4.3 


115 


8.0 


3.0 


23.0 


23.0 


540 


15,000 


8.0 


3.0 


23.0 


23.0 


540 



NOTES: 

1. TPH -TOTAL PETROLEUM HYDROCARBONS 
PAH - POLVCYCLIC AROMATIC HYDROCARBONS 

2. ALL RESULTS REPORTED IN MG/<G. 

3. DATAQUALIFIERSARE PRESENTED IN ATTACHED TABLES. 

4. BGS- BELOW GROUND SURFACE 
GW - GROUNDWATER 

5. LOCATION OF INFERRED FAULTFBOM REVISED FEASIBILITY 
STUDY MAIN INSTALLATION SITES lEKI, 20031. 

6. HORIZONTAL DATUM: NAD27,CA STATE PLANE COORDINATES, 
ZONE 3, FEET: VERTICAL DATUM: (TOPOGRAPHY) NORTH AMERICAN 
VERTICAL DATUM, NAVD88. 

7. BASE MAP DATA OBTAINED FROM: DRAFT SITE INVESTIGATION 
REPORT TREADWELLS.ROLL0, OCTOBER 2003. 



3Z3I 



LEGEND: 

, CONDUIT SUPPORT COMMUNICATIONS CONDUIT 

COLUMN SAMPLE FORMER PIPE 

■ ARMY CONFIRMATION SAMPLE --■ FDS TRENCH EXCAVATION 

, HISTORIC SOIL BORING INFERRED FAULT 

LOCATION - PHASE 1 BY M-W ^^^^^^ ^^3 p,p^L,^^ ^^ 

• VALUEABOVE CLEAN-UP LEVEL BUILDING 1773 

• VALUE BELOVi/ CLEAN-UP LEVEL FORMER FILL SITE 5 

EXCAVATION BOUNDARY 

TOPOGRAPHIC CONTOURS 

(CONTOUR INTERVAL : 5 FT) 

[CONTOUR INTERVAL: 1 FT) 

328/05 SYR-S5EAB 

Presidio Trust- Buildng 1349 

Qi/Presidio-TmstyC-A-P/mxcWPAH-PAH-COC-under-comm-conduits.nwd 



o 



^ 



FORMER ABOVEGROUND 
STORAGE TANK (AST) 

FORMER BUILDING 1349 
TANK 

FORMER SECONDARY 

CONTAINMENT 

FORMER BUILDING 1349 
REMEDIAL EXCAVATION 
AREA (1995) 

FORMER FDS REMEDIAL 
EXCAVATIONS 

APPROXIMATE LOCATION OF 
CONTROLLED DENSITY FILL 

DRAFT 



15 



30 



I Feet 



THE PRESIDIO TRUST 
SAN FRANCISCO. CALIFORNIA 

DRAFT CORRECTIVE ACTION PLAN BUILDING 1349 STUDY AREA 



COCs DETECTED IN SITE SOIL BENEATH 
TELECOMMUNICATIONS CONDUIT 





BLASLAND, BOUCK ft LEE, INC 
enijinee's. sclsntiifs. ecorfom^fs 



FIGURE 

2-6 



1349MW100 

TPHd 

TPHg 

BENZENE 

B(a)A 

4,4'-DDD 

4, 4' -DDE 

4,4-DDT 

ALDRIN 

ALPHA-CHLORDANE 

BETA-BHC 

GAMMA-BHC 

GAMMA-CHLORDANE 

HEPTACHLOR 

HEPTACHLOR EPOXIDE 



f<^'-J 













13495627 8/95 

TPHd-E 4,700 



■-\;-;:>;.. 



13a9MW03 10/01 

D(a,h)A 0.36 

1(1,2,3-C,D)P 0.17 

THE RESULTS FOR ALL OTHER QUARTERS 

ARE BELOW THE DETECTION LIMITS FOR 

THESE TWO ANALYTES. 







'.'tji ■«'''K ■ '■ ■<i 'i' i " 

^^F5Gv^Qp7;';;';J.';i; 



GROUNDWATER CLEANUP 


LEVELS IN (mG/L) 




TPHd 


880 


TPHg 


770 


Benzene 


1 


B(a}A 


0.1 


D(s,h}A 


0.2 


l(l,2,3-c,d)P 


0.14 


44'-DDD 


0.15 


44'-DDE 


0.1 


44-DDT 


0,1 


Aldrin 


0.05 


beta-BHC 


0.3 


gamma-BHC 


0.2 


Heptachlor 


0.01 


Heptachlor Epoxide 


0.01 


alpha-Chlordane 


0.1 


gamma-Chlordane 


0.1 



1 : ) f'.i')<--y:yUM0'>^vJ/^L'J*'''^ _- 




5. LOCATION OF INFERRED FAULT FROM REVISED FEASIBILITY 
STUDY MAIN INSTALLATION SITES (EKI, 20031. 

6. HORIZONTAL DATUM: NAD27,CA STATE PLANE COORDINATES, 
ZONE 3, FEET VERTICAL DATUM: (TOPOGRAPHY) NORTH AMERICAN 
VERTICAL DATUM, NAVDB8. 

7. BASE MAP DATA OBTAINED FROM: DRAFT SITE INVESTIGATION 
REPORTTBEADWELL&ROLLO, OCTOBER 2003. 

* 1349SB106WAS CONVERTED INTO MONITORING WELL 1349MW100 
ON 24 SEPTEMBER 2002. 

*■ 1349SB134WAS CONVERTED INTO MONITORING WELL 1349MW101 
ON 2 MAY 2003. 

«» I349SBI27 WAS CONVERTED INTO MONITORING WELL 1349^W^I103 
ON20APR1L2003. 



LEGEND: 

« GROUNDWATER 
MONITORING WELL 

PHASE 1 LOCATIONS 

A SOURCE-SPECIFIC SOIL BORING 

■ DOWNGRADIEWT SOIL BORING 

• CONFIRMATION HAND-AUGER 
SOIL BORING 

PHASE 2 LOCATIONS 



e 50ILB0BING 

® HAND AUGER SAMPLE 



328/05 SVR-S5EAB 

Presidio Trust- Buildng 1349 

Qi/PreBidio-TmstyCorrectii/e-Actinn-Plan/nwd/COCs-GW.mHd 



COMMUNICATIONS CONDUIT 
FORMER PIPE 
FDS TRENCH EXCAVATION 
INFERRED FAULT 

FORMER FDS PIPELINE TO | 

BUILDING 1773 

FORMER FILL SITE 5 

EXCAVATION BOUNDARY 

TOPOGRAPHIC CONTOURS 

[CONTOUR INTERVAL : 5FT) 
[CONTOUR INTERVAL : IFT) 

VALUE ABOVE CLEAN-UP LEVEL 

VALUE BELOW CLEAN-UP LEVEL 

NOT DETECTED 



, - FORMER ABOVEGROUND 
^ - ' STORAGE TANK (AST) 



O 



FORMER BUILDING 1349 
TANK 

FORMER SECONDARY 
CONTAINMENT 

FORMER BUILDING 1349 
REMEDIAL EXCAVATION 
AREA (1995} 

FORMER FDS REMEDIAL 

EXCAVATIONS 



75 



150 

^ Feet 



1344 BUILDING AND NUMBER 



DRAFT 



THE PRESIDIO TRUST 
SAN FRANCISCO. CALIFORNIA 

DRAFT CORRECTIVE ACTION PLAN BUILDING 1349 STUDY AREA 



COCs DETECTED IN SITE GROUNDWATER 
ABOVE CLEANUP LEVELS 





BLASLAND, BOUCK a LEE, INC 
engineers, icfenfri/i, ecanom^fs 



FIGURE 

2-7 



■:■; ', -;/,'.K' 



All ■ :-yji-i.i'i.:4J.;yl - 



SAMPLE DATE 



1349MW105 6/03 WS 12/03 3/04 

Dissolved As 10 12 J+ 10 12 



DISSOLVED METAL 



_ VALUES IN PINK ARE 
ABOVE CLEANUP LEVELS 



T^vT 






*•■. \ \ 



'-■■\ 



1 



KOBBEAVE 




1 1 








-"-■-- 












- 






^-v.. 


1349MW01 

Dissolved As 


5/01 

1.3 


8/01 

<1 


11/01 

1.9 


3/02 

1.1 


5/02 

<1 


8/02 

<1 


12*02 

14'" 


12*02 
<1 


12'Ce 

<1 


6/CQ 

<5 


8/03 

<5 


12/03 

<5 


3/M 

<5 



13. 



i .^ / 



1349SB133 



fff4- 



134gMWl(S 

Dissolved As 



6/03 B/03 12/03 3/04 
10 12 J + 10 12 



1349SB1I5 



/t 



1349SB132 






1349SB131 



■1349SBU3 



1349SB114--J / 
.1349SB110 /V-1349SB112 

^ /®1349SB13a 



x\ 



^■■.■>>'" r-' J '■J///.','/ ' 3339™ 




13a9MW103 

Dissolved Ni 



aOJ 8/CG 12/CG 3/oa 

42 100 110 180 







's^y31349SB129 ._._ '■■-,/"- 

l349MWig4 1349SBl?^Xj34gMW105 \__— ^'^'/"\ 

■1349SB108 g 1349SB109' \ ', 

■1349M W103/1349S B 127*^ 
■1349SB126 

■1349SB111 . 



rW 'i' ■ 



1349MW100 12*02 3/03 &03 Bi^B 12/03 3/04 5/04 

Dissolved As 5.9 7.9 14 15 23 U NA 







_ ■ ■, 1349SB104 
1349SB105b '. \ ~ 



'^■A''.'^ " --^"""'1-- 



134gMW03 7/00 5/01 SOI 11/01 3/02 5/02 B/02 

Dissolved Cr 70 110 110 120 IQO 99 110 






>\'.\', ',- .' \ ' ■- \ >-\v>^-.'> ■ >'^'--'. \ '■ ^ . -■ / ■-- ■ ■1349SB] 






-/■■ U<,' ■/'■■.■, 



1349lil W101/1349S B 134' 



■-"■-"■\''NV. ■/■- A\'^'\'.'v:Vi '^'^V"-^ ■■ \.r' ■■ ■ ■■ '■/'■ '■/'■, '■ \ flLLSirE5\ \ \ 1349SB100' \ 







\ \ V > ' y ?1349MW102 \, 
/>^1349MW0S; .' ;' / .. 






/ 



.. ' . "■■- "■■■. ■/lS49MW03R4^---*1^49SBa02 
Lf5GW104 ■/ ■ 1 ; l-^-^V ■' \ / ■ 



1349MW03H 

Dissolved Cr (tota 



&03 B/03 12/03 3/04 
44 59 42 94 






' ' - .1,.'.' K'. Aii'.'l',' ' I'S \' ' "ii ■ ' ^', /., , >\ '. , ■• •-\ ' . \ . \ ', ', i 



1349MW02 5/01 ffOl 11/01 3/02 5/02 ff02 12/02 6*03 a03 12/03 3/04 
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GROUNDWATER 
CLEANUP LEVELS IN |ig/L 

Dissolved Cr (total) 50 

Dissolved Ni 100 

Dissolved As 10 
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NOTES: 

1. RESULTS REPORTED IN ^q(L. 

2. DATAQUALIFIERSARE PRESENTED IN ATTACHED TABLES. 

3. NA - NOT ANALYZED 

4. LOCATION OF INFERRED FAULT FROM REVISED FEASIBILITY 
STUDY MAIN INSTALLATION SITES (EKI, 20031. 

5. HORIZONTAL DATUM: NAD27,CA STATE PLANE COORDINATES, 
ZONE 3, FEET: VERTICAL DATUM: (TOPOGRAPHY) NORTH AMERICAN 
VERTICAL DATUM, NAVDB8. 

6. BASE MAP DATA OBTAINED FROM: DRAFT SITE INVESTIGATION 

REPORT.TBEADWELL&ROLLO, OCTOBER 2003. 

7. ARSENIC DATA OBTAINED FROM LABORATORY CONTROL SAMPLE. 
THE ASSOCIATED PRIMARY SAMPLE AND BLIND DUPLICATE SAMPLE 
RESULTS WERE BOTH <1 ^g/L. 

t 1349SB106WAS CONVERTED INTO MONITORING WELL 1349MW100 
ON 24 SEPTEMBER 2002. 

*■ 1349SB134WAS CONVERTED INTO MONITORING WELL 1349MW101 
ON 2 MAY 2003. 

»« 1349SB127WAS CONVERTED INTO MONITORING WELL 1349MW103 
ON20APRIL2003. 



LEGEND: 

« GROUNDVU'ATER 
MONITORING WELL 

PHASE 1 LOCATIONS 



COMMUNICATIONS CONDUIT 

FORMER PIPE 

FDS TRENCH EXCAVATION 



SOURCE-SPECIFIC SOIL BORING INFERRED FAULT 



O 



DOWNGRADIENT SOIL BORING 

CONFIRMATION HAND-AUGER 
SOIL BORING 

PHASE 2 LOCATIONS 



^ SOIL BORING 

T; HAND AUGER SAMPLE 



328/05 SVR-S5EAB 

Presidio Trust- Buildng 1349 

Q ; /P resi dio-Tmst/C -A-P/rnxd/Dls solved-M^als.nt^d 



FORMER FDS PIPELINE TO 
BUILDING 1773 

FORMER FILL SITE 5 

EXCAVATION BOUNDARY 

TOPOGRAPHIC CONTOURS 
[CONTOUR INTERVAL : 5FT) 
[CONTOUR INTERVAL : IFT) 



FORMER ABOVEGROUND 
STORAGE TANK (AST) 

FORMER BUILDING 1349 
TANK 

FORMER SECONDARY 
CONTAINMENT 

FORMER BUILDING 1349 
REMEDIAL EXCAVATION 
AREA (1995) 

FORMER FDS REMEDIAL 

EXCAVATIONS 



75 



150 

^ Feet 



1344 BUILDING AND NUMBER 



DRAFT 



THE PRESIDIO TRUST 
SAN FRANCISCO. CALIFORNIA 

DRAFT CORRECTIVE ACTION P'_AN BUILDING 1349 STUDY AREA 



DISSOLVED METALS DETECTED 

IN SITE GROUNDWATER ABOVE 

CLEANUP LEVELS 





BLASLAND, BOUCK a LEE, INC 
engineers, icfenfri/i, ecanom^fs 



FIGURE 

2-8 




LEGEND: 

9 PREVIOUS INSTALLED 

GROUNDWATER MONITORING WELL 4 

PHASE 1 LOCATIONS • 

A SOURCE-SPECIFIC SOIL BORING ® 

■ DOWNGRADIENT SOIL BORING <* 

• CONFIRMATION HAND-AUGER ■ 
SOIL BORING O 

• GROUNDWATER MONITORING WELL 
PHASE 2 LOCATIONS 

• SOIL BORING — 

• HAND AUGER SAMPLE 

$ GROUNDWATER MONITORING WELL 



318/05 SVR-S5EAB 

Presidio Trust- Buildng 1349 

Q ; /P resi dio-Tmst/C -A-P/rnxd/5ummaiy-soil -remedial-units.mxd 



HISTORIC SAMPLE LOCATIONS 
SOIL BORING LOCATION - PHASE 1 BY M-W 
SOILBORING LOCATION -PHASE 2 BY M-W 
SOIL BORING LOCATION - PHASE 3 BY M-W 
SURFACE SOIL LOCATION - PHASE 3 BY M-W 
FDS PIPELINE SAMPLE LOCATION 
SOIL BORING LOCATION - FDS 
PIPELINE RELEASE ASSESSMENT 

TOPOGRAPHIC CONTOURS 



COMMUNICATIONS CONDUIT 
FORMER PIPE 
FDS TRENCH EXCAVATION 
INFERRED FAULT 



InM BUILDING AND NUMBER 



APPROXIMATE EXTENT OF SOIL EXCEEDANCES 
BENEATH COMMUNICATIONS CONDUIT 



(CONTOUR INTERVAL : 5 FT) 
(CONTOUR INTERVAL : IFT) 

APPROXIMATE EXTENT OF SOIL 
EXCEEDANCES IN DEEP SOIL 

APPROXIMATE EXTENT OF SOIL 
EXCEEDANCES IN SHALLOWSOIL 



O 



FORMER FDS PIPELINE TO 

BUILDING 1773 

FORMER FILL SITE 5 
EXCAVATION BOUNDARY 

FORMER ABOVE GROUND 

STORAGE TANK (AST] 

FORMER BUILDING 1349 
TANK 

FORMER SECONDARY 
CONTAINMENT 



FORMER FDS PIPE WITH ASSUMED 
LTTD SOIL FILL MATERIAL 



DRAFT 



THE PRESIDIO TRUST 
SAN FRANCISCO. CALIFORNIA 

DRAFT CORRECTIVE ACTION PLAN BUILDING 1349 STUDY AREA 



SUMMARY OF SOIL 
REMEDIAL UNITS 
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1349SB122 


[3] 


[3.5]-DU — 


TPHd 


8B A-01 


990 A-01 — 


TPHio 


190 


1,9D0 


B{a)P 


0.033 


0.045 



[DEPTH INFEETBGE] 



DUPLICATE SAMPLE 
DATA QUALIFIERS 

VALUES IN PINK ARE 
ABOVE CLEANUP LEVELS 
TPHd -TPHAS DIESEL 

TPHD-UNK- UNKNOWN TPHD 

(CHROMATOGRAM DOES NOT MATCH STANDARD] 
TPHFO - TPHAS FUEL OIL 
B(A)P - BENZO{AIPYRENE 

D(A,H1A - DIBENZIA,H)-ANTRACENE 

VALUES IN PINK AND ITALICS INDICATE THE DETECTED 
CONCENTRATION OF TPHD-UNK EXCEEDS THE ASSOCIATED 
TPHD SOIL CLEANUP LEVELS, ALTHOUGH TPHD SOIL CLEANUP 
LEVELS DO NOTAPPLYTO TPHD-UNK CONCENTRATIONS. 



SOIL CLEANUP LEVELS 



TPHd TPHd-unk TPHfo 

UNITS (mg^;gl imglkg} [mg^gl 



0-3FTBGS 
3-lOFTBGS 

>10FTBGS&<5FTABOVE GW 
>10FTBGS&,>5FTABOVEGW 




1349SB106 

TPHd 
TPHfo 



1349SB21 [15] [20] [26] 

TPHd-E 1,400 1,300 510 



y349SB09 
_/ ^ 



COMMUNICATIONS C 
SOIL VOLUME: 380 



ONDUIT 

yard' 



1. TPH-TOTALPETROLEUMHYDROCARBONS 
PAH - P0LVCYCLICAROMAT1C HYDROCARBONS 

2. ALL RESULTS REPORTED IN MGflCG. 

3. DATAQUALIFIERSARE PRESENTED IN ATTACHED TABLES, 

4. BGS - BELOW GROUND SURFACE 
GW - GROUNDWATER 

NA - NOT APPLICABLE 

5. LOCATION OF INFERRED FAULT FROM REVISED FEASIBILITY 
STUDY MAIN INSTALLATION SITES (EKI, 20031. 

6. HORIZONTAL DATUM: NAD27, CA STATE PLANE COORDINATES, 
ZONE 3, FEETVERTICAL DATUM: (TOPOGRAPHYl NORTH AMERICAN 
VERTICAL DATUM, NAVD8B, 

7. BASE MAP DATA OBTAINED FROM: DRAFT SITE INVESTIGATION 
REPORT TREADWELL S.ROLLO, OCTOBER 2003. 

« I349SB106WAS CONVERTED INTO MONITORING WELL 1349MW100 
ON 24 SEPTEMBER 2002. 

"t 1349SB134WAS CONVERTED INTO MONITORING WELL 1349MW101 
ON 2 MAY 2003, 

»« 1349SB127WAS CONVERTED INTO MONITORING WELL 1349MW103 
ON 20 APRIL 2003. 



LEGEND: 

4- PREVIOUS INSTALLED 

GROUNDWATER MONITORING VitLL 

PHASE 1 LOCATIONS 
A SOURCE-SPECIFIC SOIL BORING 
■ DOWNGRADIENT SOIL BORING 

• CONFIRMATION HAND-AUGER 
SOIL BORING 

«. GROUNDWATER MOrJITORING WELL 
PHASE 2 LOCATIONS 

• SOIL BORING 

• HAJ^JD AUGER SAMPLE 

• GROUNDWATER MONITORING WELL 



HISTORIC SAMPLE LOCATIONS 
A SOILBORING LOCATION-PHASE IBY M-W 
• SOIL BORING LOCATION - PHASE 2 BY M-W 
® SOIL BORING LOCATION-PHASE3BY M-W 
O SURFACE SOIL LOCATION - PHASE 3 BY M-W 
■ FDS PIPELINE SAMPLE LOCATION 
O SOIL BORING LOCATION -FDS 
PIPELINE RELEASE ASSESSMENT 

TOPOGRAPHIC CONTOURS 



COMMUNICATIONS CONDUIT 
FORMER PIPE 
FDS TRENCH EXCAVATION 
INFERRED FAULT 



1 1344 1 BUILDING AND NUMBER 

I 1 APPROXIMATE EXTENT OF SOIL EXCEEDANCES 

I 1 BENEATH COMMUNICATIONS CONDUIT 

■ FORMER FDS PIPE WITH ASSUMED 
LTTD SOIL FILL MATERIAL 



DRAFT 



318/05 SVR-S5EAB 

Presidio Trust- Buildng 1349 I 

; /P resi dio-Tmst/C -A-P/rnxd/prc^sed-shal low-eKC3/abon-areas.ni>id 



(CONTOUR INTERVAL : 5 FT] 
(CONTOUR INTERVAL : 1 FT) 

APPROXIMATE EXTENT OF SOIL 
EXCEEDANCES IN DEEP SOIL 

APPROXIMATE EXTENT OF SOIL 
EXCEEDANCES IN SHALLOWSOIL 



o 



FORMER FDS PIPELINETO 

BUILDING 1773 

FORMER FILL SITE 5 
EXCAVATION BOUNDARY 

FORMER ABOVEGROUND 
STORAGE TANK (AST) 

FORMER BUILDING 1349 
TANK 

I FORMER SECONDARY 
I CONTAINME^^" 



THE PRESIDIO TRUST 
SAN FRANCISCO. CALIFORNIA 

DRAFT CORRECTIVE ACTION ^LAN BUILDING 1349 STUDY ARE.4 



SUMMARY OF PROPOSED SHALLOW 

SOIL EXCAVATION AREAS AND DEEP 

SOIL AND TELECOMMUNICATION SOIL RUs 





BLASLAND, BOUCK ft LEE, INC 
enijinee's. sclsntiifs. ecorfom^fs 



FIGURE 

5-1 



Appendix A 

Response to Comments Summary 

(In Final CAP) 



ElASLAND,BOUCI<e<LEE, INC. 



^•""^ engineeis, scientists, economists 



Appendix B 

Previous Investigation Summary 
(From Treadweii & Roiio SI, 2003) 



ElASLAND,BOUCI<e<LEE, INC. 
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TabreB-1 

Sunmary of TPH Resiits in Soil 

Building 1349 

Presidio of San Francisco, California 



DRAFT 



Boring 

LOC^DOEL 


San^Je 


Soil Soe^mig 


San^elD 


SBET^ile 
□Ete 


TPHAsEScsd 
(Carlnn RaniE C12-CM) 


UEikimvELTPH as DiEsd 
(Ciniioii Bange C12-C2«' 


TPHAsFudOil 
(Carbcm Range C24rC36l 


(lag/i^ 


(niQ^l^ 


(mg/1^ 


Soil Cleaiup Levds <2I 








0-3feettgs 


700 


I^ 


980 


a-iofcafcgs 


1,333 


NE 


1,900 


>10 fea tgs arri < 5 feet atove grourriwata- 


115 


NE 


160 


>10 fea tqs arri > 5 feA atcwe ( 


jDurriwater 


15000 


NE 


15,000 


13i9SBlCe 


21 


>10feett^ard 
> 5 feet atove grDU[*i«atei 


134eSB 106(21] 


cepa/02 


1,100 


<23 


<23D 


26.5 


>10 feet t^ arri 
> 5 feet attwe grourriwatei 


3349SB10a26 SI 


09'2*02 


6EO 


<2-4 


<:2-30 


315 


>10 feet IzQS and 
< 5 feet atcve Qioinihvater 


134&SBlCe( 31.51 


Ce/2^02 


1,100 


.: 23 


-: 2iO 


13i9SB107 


25 


0-3 


1349SB107E25] 


09^C!ra2 


<11 


IJU) 


:ieoo 


55 


3- 10 


]349SB107[5g 


OEt20'02 


-:57 


SOD 


1.300 


105 


>10 feet bos and 
5- 5 feet atcve QiDinihwaler 


]34EGBia7[10SI 


0920'02 


<:11 


25 


-:11 


15 5 


>10 feet tgs and 
5- 5 feet atove QiDiniivjater 


134SSB107I155] 


00/2CV02 


<1.1 


1.8 


<11 


20.5 


>10 feet t^ arri 
> 5 feet atoue grourriwatei 


134EGB1O7E20SI 


Ca20'02 


< 1 


19 


-:]0 


25 5 


>10 feet l:gs and 
5- 5 feet atcve QiDinihvater 


1348SB107I:&a 


0S/2(V02 


<1 


Zl 


<10 


30.5 


>10 feet t^ arri 
> 5 feet ahiive grourriwatei 


33-9EeBlCr7[30 SI 


CGl'20'02 


-: 11 


47 


■r 11 


1349SBlCe 


25 


O- 3 


13-19SB1C6I2E] 


ca^wra 


.;11 


SB 


as 


55 


3- 10 


13^SB 10959 


0»20'02 


<11 


5 


<ii 


11 


>10 feet tgs and 
5- 5 feet atcve QiDinihwaler 


134SSB108(11] 


00/20/02 


<1.6 


<1.3 


<16 


16 


>10 feet t^ arri 
> 5 feet abiive grourriwatei 


13-19SB]Ce( IQ 


0=l'20'02 


<16 


<16 


■elG 


21 


>10 feet tgs and 
5- 5 feet atove giouiihwaler 


1349SB 108(21] 


09/3^02 


<1.2 


L5 


<12 


26 


>10 feet t^ arri 
> 5 feet abiive qrourriwatei 


13-K6B]Ce(26l 


0920'02 


-:13 


-:13 


<]3 


26 5 


>10 feet IzQS and 
> 5 feet atove QiDinihwaler 


DUPCe2002B 


oe/2cira2 


<1.2 


<1.2 


<12 


31 


>10 feet t^ arri 
< 5 feet ahiive grounivata" 


1319SB 108(31] 


00/20/02 


<1.2 


<1.2 


<12 
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TabreB-1 

Sunmary of TPH Resiits in Soil 

Building 1349 

Presidio of San Francisco, California 



DRAFT 



Braiitg 
Localicti 


SaDfle 
Dqth 


Scil So^amtg 
Irtaval 


SaniielD 


Sanjie 
Date 


TPHAsEScsd 
(Carlnn RaniE C12-CM) 


UrilamvrLTPH as DiEsd 
(Ciniioii Bange C12-C2«' 


TPHAsFudOil 
(Carbcm Range C24rC36l 


(ing/l^ 


(niQ^l^ 


(mg/1^ 


Soit Cleanup I-Fvds C^ 








0-3feettgs 


700 


ME 


980 


a-iofcafcgs 


1,333 


NE 


1,900 


>10 fea tgs arri < 5 feet atove grourriwata- 


115 


NE 


160 


>10 feS: tqs arri > 5 feA atcwe ( 


jDurriwater 


15,000 


NE 


15,000 


13-lESBlll 


2.5 


O- 3 


3349SB 11312 g 


CEt20'02 


-:!1 


zeoo 


^lOD 


6 


3-10 


1349SB111[6] 


09/2CV02 


<1.1 


<i.i 


<11 


ia5 


>10 feet t^ and 
> 5 feet attwe grourriwatei 


1349SB111[10.5] 


00/20/02 


<1.1 


<i.i 


<11 


16 


>10 feet t^ and 
> 5 feet atcwe grouralwatei 


13-BSBlllI la 


Ca20'02 


58 


<ii 


<11 


21 


>1D feet IzQS and 
5- 5 feet atcve QiDinihwalel 


134eSBlll[21] 


oe/2ora2 


6B0 


<22 


3C0 


2S 


>10 feet t^ and 
> 5 feet atcrae grounivatei 


13-19SBlllI2a 


09'20'02 


ISiX) 


^.44 


850 


26 5 


>]D feet tgs and 
> 5 feet atcve Qioinihvatel 


DUPDSSCnm 


09/20/02 


8i0 


<11 


433 


31 


>10 feet t^ and 
> 5 feet ahiive grourriwatei 


1349SBlllI3il 


CGf20'02 


1300 


■: 45 


esrj 


1349SB113 


3 


0- 3 


3349SB112- 
COMP133E3] 


Ca^0'02 


■: 11 


15 47 


]3-9EeBll* 
1349SB115 


3 


0- 3 


3349SB114- 
COMP 116(3] 


ca^wo2 


■: 11 


3 3 ■: 11 


1349SB116 


36 


>10 feet IzQS and 
> 5 feet atcve Qioinihvalel 


1349SB116[3S] 


C8/23ra2 


S2 


■=- 


<10 


13i9SB117 


3 


0-3 


1349SB 11713] 
1319SB 11716] 


cs/24ra2 


<1.1 


<1.1 


<11 


5 


3-10 


Ce/24'02 


<1.2 


<1J2 


<12 


1349SB118 


3 


0-3 


1349SBlia3] 


Ce/24'02 


<1.1 


6.S 


<11 


3.5 


3-10 


DUP093i02B 


csf2i/cn 


<1.2 


1.3 


<12 


6 


3-10 


1319SBlia6] 


oapajca 


<1.2 


<1.2 


<12 


13i9SB119 


3 


0-3 


134BSBlig3] 


CS/2WI2 


<1.1 


1 11 


6 


3-10 


ISlQSBlige] 


C8/24ra2 


<1.1 


<1.1 1 <11 


13i9SB120 


3 


0-3 


1349SB12a3] 


09/2WI2 


1.2 


<1.2 


<12 


e 


3-10 


1319SB12a6] 


09/2VI2 


<1.1 


31 


<11 


13i9SB121 


2 


0-3 


1349SB121[20] 


03/24^3 


170A-01 


<5.8 


390 


5 


3-10 


13i9SB121[50] 


04/24'03 


<1.2 


48 


<12 


7 


3-10 


13i9SB121[7D] 


01/2^33 


5.5A-01 


<1.1 


<11 


13i9SB122 


3 


0-3 


1349SB12a30] 


Oi/2^03 
03/29/03 


esA-oi 

9B0A-01 


<5.e 


190 


35 


3-10 


DUPG42403\ 


<ii 


1,900 


5 


3-10 


13i9SB122150] 


04/29/CS 


BEOA-Ol 


<6 


1,600 


7 


3-10 


13i9SB12a70] 


01/29/03 


5330A-01 


■; 12 


u.oao 
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TabreB-1 

Sunmary of TPH Resiits in Soil 

Building 1349 

Presidio of San Francisco, California 



DRAFT 



Braiitg 
Localicti 


SaDfle 
Dqth 


Scil So^amtg 
Irtaval 


SaniielD 


Sanjie 
Date 


TPHAsEScsd 
(Carlnn RaniE C12-CHI 


UrilamvrLTPH as Difs^ 
(Ciniioii Bange C12-C2*' 


TPHAsFudOil 
(Carbcm Range C24rC36l 


(lag/i^ 


(niQ^l^ 


(mg/1^ 


Soil CleaEup Levds <2I 








0-3feettgs 


700 


ME 


980 


a-iofcafcgs 


1,33D 


NE 


1,900 


>10 fea tgs arri < 5 feet atove grourriwata- 


115 


NE 


160 


>10 feS: tqs arri > 5 feA atcwe ( 


jDurriwater 


15,000 


NE 


15,000 


13-1ESB123 


2 


O- 3 


13-19SB123[2a 


o*2-*ca 


1-50A-01 


<56 


200 


5 


3- ID 


1349SB 123(5(3 


0*2-*03 


l.oooA-01 


<13 


laoo 


S5 


3- 10 


]349SB123[6E] 


04^*03 


47 A- 01 


<11 


<;11 


7 


3- 10 


DUP0«403B 


0*2*03 


3 6 A- 01 


-;11 


■ell 


13-1ESB124 


2 


O- 3 


1349SB12-M2.a 


0KZ-V03 


-:11 


14 


28 


5 


3- 10 


]349SB!2-M5a 


0*Z-V03 


-:11 


17 


■ell 


7 


3- 10 


1349SB12-M7.01 


0*2*03 


.;11 


37 


-=11 


]34EeB125 


2 


0- 3 


13^B12EI2.01 


0*2*03 


93 


-=11 


52 


5 


3- 10 


]349SB12EI5a 


0*2*03 


11,OOOA-<H. 


<22 


^200 


S5 


3- 10 


1349SB12EISE] 


0*2*03 


a,5aDA-aL 


<E5 


OSOO 


7 


3- ID 


DUPO^-403C 


0*2*03 


^^lODA-aL 


<11 


1,300 


10 


3-10 


13i9SB 125(10.0] 


03/24'03 


<1.1 


<1.1 


<11 


3D 


>10feett^ard 
> 5 feet attrae grounivatei 


1349SB 125(20.0] 


mpa/CB 


L4A-01 


<1 


<10 


25 


>10 feet t^ and 
> 5 feet ahiive grounivatei 


33-99SB12g250] 


0*2*03 


11 A- 01 


<:1 


clO 


1349SB126 


2 


0- 3 


13^B12el2.01 


0*25'03 


29 A- 01 


-:11 


-13 


5 


3- 10 


]349SB12el501 


0*25'03 


460A-01 


<55 


600 


7 


3- 10 


]3-19SB12el7.a 


0*2 &03 


95 A- 01 


<14 


■44 


20 


>10 feet IzQS and 
5- 5 feet atove QiDinihvalel 


13ffiSB12el2aO] 


Oi/25/03 


<1.3 


<1.3 


<13 


25 


>10feett^ard 
> 5 feet atiwe grourriwatei 


]34EGB12a25QI 


0*25103 


-:13 


<13 


■C13 


13-19SB127 


i5 


O- 3 


]349SB127[ZE] 


0*25'03 


120A-01 


-=12 


IBO 


45 


3- 10 


]349SB127[qE] 


0*25'03 


72 A- 01 


<;12 


HO 


5 


3- 10 


DUP042Haa 


0*25'03 


-:12 


18 


■C12 


7.5 


3- 10 


]349SB127[7.g 


0*25'03 


720 A- 01 


■ell 


290 


12 


>1D feet IzQS and 
5- 5 feet atcve QiDinihwalel 


1349SB 127(120] 


mp5/03 


13000 A-01 


<14 


5,900 


20 


>10 feet t^ arri 
> 5 feet atove grounivatei 


33-99SB127C20 0] 


0*2 5'03 


17,000 A-01 


<13 


6,400 


25 


>10 feet t^ arri 
> 5 feet atove groumivatE!" 


134&SB 127(25.01 


Oi/2^03 


7B0A-01 


<1.1 


SCO 
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^totEs 

a - Total petrols-iin l5'diDcaifcoiE'weiEHletect&li'JittHiitheH±ssel lange bjtthe oifcseived patterns did mt match ttiestfliiiani 

2) CLearupleuel values hstedaie oblaiiEd fioni Tables 1, 2 and 4Df CalifoimaEnriiDiHneiialPiDtectionAQeccy, RegioiBlWaterQiiali^ Conttol Board, SanFteixa&ro B^ Region 
Older R3-20CG-CCeQ Rar ised Sife Cleanip Rejjuiemeiis (SCRs) and Recession of Older No. 91-032 and Older No. 56- CX7Q August 20CS 

Detected coiEentiatioiE in BoU. indicate an scee^Ece of ^:fiical:ie soil sataiii^ \ejds. 

Detected COnCQltiations OiButdanlllidilS uiJicate tte detected coiEenOationof TPHiuiik exceeds He ^sociated TPHd. soil scieeia]^ leuels 

althDUfthTPHdsoil scieerang leuels do CDtcgjplv to TPHd- link najncentialiorB. 
TPH- Total Petrolann HydiDcaitcrE 

"A-Ol" - Results are elevated due to overly from H^herboiliiiQpoiiHydrocadxjns 
ligs - lelow ground surface 
iitg/l^r- imlligrpiiis perlnlogiBm. 

BLASLAND. BOUCK &.LEE 
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Table B-2 

Summary of PAH Results in Soil 

Building 1349 

Presicf o of San Francisco, California 



Bortrg 
Location 


Sanple 
Dejjtli 


SchI 
Cleanup 
liitQval 

(fffittgs) 


SanideiD 


Sanple 
Date 


thsie 


th^aie 


Aiilliracaie 


Baizo(aJ- 
Anthraceate 


I^TEaie 


BEnzoCb)- 
Flucnrmtheaie 


I^ylaie 


Baizo(l£l- 
Fluoranttieite 

{n:g'kg) 


ChrysGJie 


DLbenzCali)- 
Aiithi'acate 


Fluor- 
anthjEne 


Fhiorate 


lnd€iio(1.2 
3-Gd)- 

(rrg/kg) 


N^ihthalabe 

(rrg/kg) 


Ptienanttu^ite 

(rrg/kg) 




Soil Cleaip La/ete ' 


































0-3 feet fcgs 




2,7C0 
2,7C0 


- 


&£C0 
&£C0 
3CG 


043 

043 
8 


004 

004 

3 


043 

043 
23 


620 
620 

&040 


043 
043 
23 


43 
43 

54 


O07B 
0078 


820 
820 

316 


770 
770 
60 


027 
027 


480 


600 


620 
620 

241 


3-10fe*tgs 






- 


480 


600 


>10fe^b^ciid < 5 fe^ dxwe giDundweter 




- 


- 


9 


96 


>10 feet b^ aid > 5 feet dxwe groundwcter 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 




- 


- 


- 


- 


1349SB107 


25 
5.5 
1Q5 


0-3 
3-10 
>10 


1349SBia7[2.5] 
134£6B107[55] 
1349SB107[ia5| 


IW20/<J2 
<M2<y<J2 


<0.37 

<o.ce3 

<aC(B6 


<Q37 

<Q038 
< 00036 


<0.37 
Q019J 
<aC(B6 


<037 
<0038 
<O.O036 


Q260J 

ace2j 

00023 J 


■=0.37 
O028J 

00023] 


a240J 
OC64J 
OCCSJ 


■=0.37 

<0CS8 
<OC036 


-=0.37 

<O038 
<OO036 


Q230J 

O026J 

OO022] 


0210J 
O024J 

00024] 


<037 
<0038 
<O.O036 


O220JJ-I- 

0026] 
OO024J 


<a37 
<aa38 

<oca36 


<a37 
<aa38 

<0CC66 


<037 
O023J 
00021] 


155 
2Q5 
255 


>10 
>10 
>10 


1349SB107[155| 
1349SB107[2a5| 

1349SB107[255| 


CQ^Q'02 


<aC(B8 
<aG041 
<aC(B5 


< 00038 

< 00041 

< 00035 


< 00038 

< 00041 

<aco35 


<O.O038 
< 0.0041 
<O.O035 


<oo:b8 

00021 J 

<oo:s5 


<O.O038 
0CCS5] 
OC02J 


<O.O038 
00025] 

OC019] 


<0C(B8 

<0G041 
<OCC65 


<OO038 

<OO041 
<OO035 


<O0O38 
OO026] 
OO021] 


<O.O038 
00027] 
OC019] 


<O.O038 

< 0.0041 
<O.O035 


<OCCGa 
OO023J 
OO019J 


<0CC88 


<0CC88 


<O.O038 
< 0.0041 
<O.O035 


<0C041 


Q0C64J 


OO033J 


Q0019J 


3Q5 


>10 


1349SB107[3a5| 


Ca^Q'02 


<aC(B5 


0CC69 


oce4 


00021 J 


00021 J 


OCC07 


OCC67 


<OCC65 


0017 


0CCB9 


0CC98 


0CCS7 


OO029J 


OO023J 


QCe2 


0011 


1349SB1(E 


Z5 
El5 
11 


0-3 
3-10 
>10 
>10 
>10 


134£SB1CE(2.5] 
134£6B1CE(55] 
134£SB1CE(11] 
134£SB1CE(16| 
134e6BlCE(21] 


<M2<y<J2 

CQf2Q'02 
CQf2Q'02 
IM20/U2 


<acce6 

<aC(B7 
<aC0E3 
<aC052 
< 0.004 


OC019J 

< 00037 
<aO0EB 

< 00052 
<Q004 


OO021J 
< 00037 
<aC053 
<aC052 
< 0.004 


00054 J-F 
<O.O037 
<O.O053 
<O.O052 
<OO04 


OO043 J-l- 

<oo:s7 
<oa:E3 

<OO0B2 

aco2j 


OCC63 J + 
<O.O037 
<O.O053 
<O.O052 
<OO04 


00042 J + 
<O.O037 
<O.O053 
<O.O052 
00021] 


OCC0]J-F 
<OC037 
<OC053 
<OC052 
<0C04 


OCffl3]4- 
<OO037 
<OO0EB 
<OO052 
<OC04 


0CCG7]J-F 
<OC037 
<OC053 
<OC052 
< 0.004 


00163 
<O.O037 
<O.O053 
<O.O052 
00021] 


<O.O036 
<O.O037 
<O.O053 
<O.O052 
<OO04 


00044 ]4- 

<oca37 

<OCC63 
<OCC62 
OO022J 


<0CCS6 
<OCC67 
<OCC53 


OO026J 
<0CCS7 
<OCC63 


aCCf75]4- 
<O.O037 
<O.O053 
<O.O052 
<OO04 


16 
21 


<OCC62 


<acc^ 


<aoo4 


<aoo4 


26 


>10 


134e6BlCe(26] 


cmo/a2 


<aG052 


< 00052 


<a0O52 


<O.O052 


<OO0B2 


<O.O052 


<O.O052 


<OC0E2 


<OO052 


<O0O52 


<O.O052 


<O.O052 


<OC0E2 


<ocoEa 


<QC0E2 


<O.O052 


265 


>10 


DUPCG2O02B 


{H2{y02 


< 0.004 


<Q004 


< 0.004 


<aoo4 


<0.CO4 


<aO!>4 


<aoo4 


<aco4 


<O004 


< 0.004 


<OO04 


<OO04 


<0004 


<aco4 


<aa)4 


<OO04 


31 


>10 


134e6BlCE(31] 


cmc/m 


< 0.004 


<Q004 


< 0.004 


<OO04 


<0C04 


<OO04 


<OO04 


<aoo4 


<O004 


< 0.004 


<OO04 


<OO04 


<O0O4 


<aoo4 


<aoo4 


<OO04 


1349SB111 


2.5 


0-3 


134£6B111[2.5] 


<M2<y<J2 


<Q36 


<136 


018J 


■3136 


Q2J,J-I- 


-=0.360 


a230JJ-f 


■=a360 


■=0.360 


Q220JJ + 


OlSOJ 


<03eo 


0210] 
<OCC67 


<a360 


<a360 


02SOJ 
<O.O037 


6 


3-10 


134£6B111[6| 


<x)r2<ya2 


<aO(B7 


< 00:67 


< 00037 


<O.O037 


<oo:b7 


<O.O037 


<O.O037 


<OCC67 


<OO037 


<OC037 


<O.O037 


<O.O037 


<OCC67 


<QCC67 


1Q5 
16 


>10 
>10 


1349SBlll[ia5| 
134e6Blll[16| 


cmoiai 


<aC(B6 
<aG(B5 


< 00036 

acoi9j 


< 00036 
QC02J 


<O.O036 
<O.O035 


<oo:e6 

acoi9j 


< 0.0036 

< 00035 


<O.O036 
OC019] 


<O0C66 
<O0C65 


<OO036 
<O0C65 


<OC036 
OO021] 


<O.O036 
0.CCQ1J 


<O.O036 
0CCS2] 


<0CC86 

OO02] 


<0CC66 


<QCC66 


<O.O036 
OC02J 


<QCC65 


Q0OS5 


21 


>10 


134eGBlll[21] 


IM20/a2 


064 
OSG 


03 

044 


02 
0360 J- 


013 
031 


0078 
0140] 


aC64J 
0.1COJ 


0.045J 
OICOJ 


O040] 
<O150 U] 


OIB 
0250 0- 

2Baj- 


O047J 

ocg7j 


01 
QIB 


078 
1.2 


0043] 
0082] 


2 


1.4 


022 

04400- 

28J- 


26 


>10 


134eGBlll[26] 


0130] 


2.3 


265 


>10 


DUP092C02A 


cmaai 


019 


0077 


OCG 


0057 


aC86J 


O026J 


O027J 


<0C88 


OC07 


O025J 


0047 


019 


0024] 


<ace8 


054 


012 


31 


>10 


134£6B111[31] 


<M2<y<J2 


041 


a IB 


0017 


Oil 


0070] 


005BT 


0047 T 


<oa74 


018 


0047 T 


OCGO 


047 


0041] 


OCES 


1.1 


021 


134E6B112/ 
1349SB113 


3 


0-3 


134EGB112- 
COMP113[3] 


lM20/a2 


014 


015 


013 


018 


013 


0.15 


ai5 


ai4 


0.17 


a 16 


013 


016 


019 


013 


015 


017 


134ESB114/ 
134^B115 


3 


0-3 


134£6B114r 

COMPllE(3] 


lM20/a2 


<aO(B7 


<OO037 


< 00037 


<O.O037 


00019] 


<O.O037 


00021] 


<0C(B7 


<OO037 


OO022] 


<Q36 

occe]4- 


<O.O037 


OO022J 


<oca37 


<oca37 


<O.O037 


1349SB116 


36 


>10 


134£6Bliei36| 


0^23/02 


Q022 


OCCf72 


0013 ] + 


00055 J-F 


OO025JJ-f 


OC05]4- 


0C(K]4- 


<0CC64 


0012 ] + 


OCa32]J-F 


OC86 


OC026JJ-F 


0CC69]- 


0047]-!- 


0047 ] + 


1349SB117 


3 
5 


0-3 

3-10 


134£6B117[3] 
134£6B117[6| 


<M24/<J2 
(SI24/a2 


<aoce8 

<aO(B8 


<OO03B 
<OO03B 


< 00038 

< 00038 


<O.O038 
<O.O038 


<oo:s8 

OC019] 


<O.O038 
<O.O038 


OC02J 
OC02J 


<OC038 
<0C03a 


<OO03B 
<OO03B 


OO022] 
OO022] 


<O.O038 
<O.O038 


<O.O038 
<O.O038 


<0CCS8 

<oca38 


<OCC^ 

<occsa 


<oca3a 
<oca3a 


<O.O038 
<O.O038 


1349SB118 


3 


0-3 


134£6B11E(3] 


Ca24'02 


< 00072 


< 00072 


< 00072 Q- 
2^UJ 


< 0.0072 


<OO072 


< 0.0072 


< 0.0072 


<OO072 UJ 


<OO072Q- 

28b, U] 


<OC072 


< 0.0072 


< 0.0072 


<OC072 


<OC072 


<OCCf72 


<OaJ72 
28, U] 


3.5 

6 


3-10 
3-10 


DUPCG2402B 
134gSBllS[6] 


Ce^4'02 
0a2*02 


< 00078 
■E 0.0076 


< 00078 
-=0.0076 


< 00078 Q- 
2^UJ 

-=0.0076 Q- 
2Bb,UT 


< 0.0078 
-=0.0076 


<oca78 

-=0.CX)76 


< 0.0078 
■=0.0076 


< 0.0078 
-=0.0076 


<O0078 UJ 
-=aC076 "UJ 


<O0078Q- 

^b,U] 

-=aC076Q- 

2ab,UT 


<OC078 
■=0.0076 


<O.O078 
■=0.0076 


< 0.0078 
■=0.0076 


<OC078 
■=a0076 


<OC078 
■=a0076 


<OC078 
■=a0076 


<OC078 

23,UJ 
<:a0076 Q 

2a,ui 


1349SB119 


3 


0-3 


1349SB119(3] 


oa^4'02 


<:a0037 


■=0.0037 


■=a0037 


-=0.0037 


aoo2j 


■=0.0037 


aoo2+j 


■=a0037 


■=0.0037 


a0022J 


aoo2ij 


■=0.0037 


0.0022 J 


■=a0037 


■Ea0037 


-=a0037U 


6 


3-10 


1349SB119[6] 


0a24'02 


■=0.0037 


< 0.0037 


■=0.0037 


-=0.0037 


-=acx)37 


■=0.0037 


-=0.0037 


■=0.0037 


-=0.0037 


■=0.0037 


-=0.0037 


-=0.0037 


■=a0037 


■=a0037 


■=a0037 


<:a0037U 


134BSB120 


3 
6 


0-3 

3-10 


1349SB120[3] 

134£SB12C(6| 


0a2*02 

CQf24'02 


■=0.0079 

ma' 


-=0.0079 
NA" 


-=0.0079 Q- 
28a, UJ 

ma' 


-=0.0079 

na' 


-=aO079 
NA" 


■=0.0079 

na' 


aoo4ij 
na' 


-=aC079 UJ 
NA* 


-=aC079Q- 

2ab,ui 

NA" 


aCX)46J 

na" 


■=0.0079 

na' 


-=0.0079 

na' 


0.0042 J 
NA" 


■=a0079 

na' 


■=a0079 

na' 


■=a0079Q 

23, U] 

na' 


1349EB121 


2 


0-3 


1349SB121[2.0] 


04/24/03 


QOIOJ 


0023 


Q0E8 


012 


01 


ail 


a053 


0.036 


ai5 


aoi4j 


aiB 


0.028 


0.034 


0.0077 J 


0.24 


a38 


5 


3-10 


1340SB12115.0] 


0*2*03 
0*2*03 


■=0.0076 


■=0.0076 


■=0.0076 


■=0.0076 


-=acx)76 


^0.0076 


■=0.0076 


-=0.0076 


■=0.0076 


■=0.0076 


■- 0.0076 


■=0.0076 


-=a0076 


-=a0076 


-=a0076 


■=0.0076 


7 


3-10 


1340SB121[7.0] 


■=0.0075 


■=0.0075 


■=0.0075 


-=0.0075 


-=aO075 


■=0.0075 


■E 0.0075 


■=0.0075 


■=0.0075 


■=0.0075 


■=0.0075 


■=0.0075 


■=a0075 


-=aoa75 


-=a0075 


■=0.0075 


134ESB122 


3 


0-3 


134gSB 1233.0] 


0*2*03 


■=0.015 


-=0.015 


acBij 


a026 


0.033 


ao5i 


ao6 


0.012J 


a032 


aco96j 


a048 


-=0.015 


0.022J 


0.0062 J 


0.031 


a094 


3.5 
5 

7 


3-10 

3-10 
3-10 


DUP042403A. 
134£6B122[50] 
134gSB122[7.0] 


0*2*03 

04/24/03 
0*2*03 


■=0.015 
Qa)53J 
■eO.OBI 


-=0.015 
OCC63J 
■=0.081 


aCB5J 

0024 
^o.oai 


ao3 

0042 
■=0.081 


QMS 
OCK 
<QlBO 


OC63 

ail 

0.120J 


0057 

ai 
OCGBJ 


O015] 
0.012J 

<ai60 


0042 
0.24 

04 


0011 J 
a025J 

O044J 


0046 
a046 

<0(B1 


<aoi5 

a042 
014 


aa23] 

0.047 
<0160 


OO054] 
0.0069 J 

<ac8i 


0034 
0.C62 

oil 


Qcee 
a2 

ocee 
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Table B-2 

Summary of PAH Results in Soil 

Building 1349 

Presicf o of San Francisco, California 



Bortrg 
Location 


Sanple 
Dejjtli 


SCHl 

Cleanup 
IiitQval 

(fffittgs) 


SenideiD 


Sanple 
Date 


thsie 


th^aie 


Aiilliracaie 


Baizo(aJ- 
Anthraceate 


I^TEaie 


BEnzoCb)- 
Flucnrmtheaie 


I^ylaie 


Baizo(l£l- 
Fluorantheite 

{n:g'kg) 


ChrysGJie 


DLbenzCali)- 
AiithiTicate 


Fluor- 
anthjEne 


Fhiorate 


lnd€iio(1.2 
3-Gd)- 

(rrg/kg) 


N^ihthalabe 

(rrg/kg) 


Ptienanthi^ite 

(rrg/kg) 




Soil Cleaip La/ete ' 


































0-3 feet fcgs 

3-lOfe^tgs 

>10fe^t^eiid<5fe*dxwec 








2,7C0 
2,7C0 


— 


5,3X) 
&£C0 
3CG 


Q43 

Q43 
8 


004 

004 

3 


Q43 
Q43 

23 


620 
620 

&040 


043 
043 
23 


43 
43 

54 


Q07B 
QO/a 


820 
820 

316 


770 
770 
63 


027 
027 


480 


ax 


620 
620 

241 


pDundweter 






480 


ax 






- 


- 


9 


96 


>10 feet b^ aid > 5 feet dxwe groundwcter 


- 


- 


- 


- 


- 


- 


- 


- 


- 




- 


- 


- 


- 


- 


- 


1349SB123 


2 


0-3 


1349SB 12312.0] 


0*24/03 


■=0.015 

<b.ce4" 

■=0.0076 


-=0.015 


a065J 


a029 


QCMB 


Q073 


Q043 


001 5 J 


QCSl 


Qccegj 


0029 


<0015 


OQ24J 


<aoi5 


003 


an 


5 
6.5 


3-10 
3-10 


134£6B123[&0] 
1349SB 12316.5] 


04/2A/03 
0*24/03 


<Q034 
-=0.0076 


< 0.034 
■=a0076 


<aoe5 

■=0.0076 


QMSJ 

■=a0O76 


ai 

■=0.0076 


0.087 
■=0.0076 


■=aoss 

■=0.0076 


a23 

-=0.0076 


a025J 
■=a0076 


aoi4j 

■=0.0076 


■=0.034 
■=0.0076 


0.042 J 
■=a0O76 


■=a034 


0.028 J 


0.039J 
■=0.0076 


■=a0O76 


■=a0O76 


7 


3-10 


DUP042403B 


0*2*03 


■=0.0074 


■=0.0074 


■=0.0074 


■=0.0074 


-=acx)74 


■=0.0074 


■=0.0074 


■=0.0074 


-=0.0074 


■=0.0074 


■=0.0074 


-=0.0074 


■=0.0074 


■=a0074 


-=0.0074 


■=0.0074 


134SSB124 


2 


0-3 


1349SB 12412.0] 


0*2*03 
0*2*03 
0*2*03 


■=0.0073 
■=a0074 
■=0.0075 


-=0.0073 


■=0.0073 


aooi4j 


-=a0O73 


-=0.0073 


-=0.0073 


■=0.0073 


-=0.0073 


■=0.0073 


■=0.0073 


■=0.0073 


■=0.0073 


■=0.0073 


■=0.0073 


■=0.0073 


5 
7 


3-10 
3-10 


1349SB 12415.0] 
1349SB 12417.0] 


-=0.0074 
-=0.0075 


■=a0074 
■=a0075 


■=0.0074 
■=0.0075 


■=a0074 
■=a0075 


■=0.0074 
■=0.0075 


■=0.0074 
■=a0075 Ul 


■=a0074 
■=a0075 


■=0.0074 
-=0.0075 


■=a0074 
■=a0075 


■=0.0074 
■=0.0075 


■=0.0074 
■=0.0075 


■=a0074 
■=a0075 


■=a0074 


■=a0074 


■=0.0074 
■=0.0075 


■=a0075 


■=a0075 


1349SB125 


2 
5 


0- 3 
3-10 


1349SB 12512.0] 
1349SB 12515.0] 


0*2*03 
0*2*03 


■=0.0071 

aoo6ij 


-=0.0071 
0.0055 J 


acx)i7j 

a053J 


aoi2 

a049 


0.017 
0.037 


ao3i 
ai2 


ao2i 

a022J 


0.087 
■=0.029 


0.0016 
0.16 


aO035J 
0.015 J 


aoi 

0.051 


■=0.0071 
a0O52J 


0.011 
0.010 J 


■=aoo7i 

■=0.015 


0.0086 
a064 


a025 

a32 


6.5 

7 
10 
20 


3-10 


1349SB 12516.5] 


0*2*03 
0*2*03 
0*2*03 
0*2*03 
0*2*03 


a2 
aoea 

-=0.007 
■=0.006B 
■=0.0069 


aoi7 

a035 

-=0.007 
-=0.0068 


■=0.014 
0.011 J 

■=0.007 
■=a0068 


a064 

ao4i 

■=0.007 
■=0.0068 


ao2ij 

■=a028 

-=aoo7 

-=0.0068 


a084 

ao5i 

-=0.007 
-=0.0068 


aoi3j 

a0076J 
■=0.007 UJ 

■=aoo6a UJ 


■=a029 

■=ao2a 

■=0.007 
■=0.0068 
■=a0069 


a2i 
ai5 

■=0.007 
-=0.0068 


a0098J 
a0057J 

■=0.007 
■=a0068 


ai9 

a065 

-=0.007 
-=0.0068 


a54 

a045 

■=0.007 
■=0.0068 
-=0.0069 


0.0057 J 
■=0.028 

-=0.007 
<:a0068 
■=0.0069 


0J.7 


2.4 


a25 
ai7 

■=0.007 
■=0.0068 


3-10 
3-10 
=■10 


DUPO42403C 
1349SB 125110.0] 
1349SB 125120.0] 


0.048 


1.6 


■=0.007 


■=0.007 


■=a0068 


■=a0068 


25 


=■10 


1349SB 125125.0] 


-=0.0069 


■=a0069 


-=0.0069 


■=a0069 


-=0.0069 


■=a0069 UJ 


aooi8j 


■=a0069 


-=0.0069 


■=0.0069 


0.0063 J 


■=0.0069 


134eSB126 


2 


0-3 


1349SB 12612.0] 


0*2&'03 


-=0.030 


■=0030 


0.0061 J 


a024J 


aoi6j 


a033 


0.018J 


0.011 J 


a046 


■=0.030 


0.032 


-O.0 30 


Q.011J 


■03.030 


0.043 


0.043 


5 


3-10 


1349SB 1261 5.0] 


0*2^03 


■c 0.054 


■C0J354 


■C0.CB4 


ao2aj 


aaat 


QCG5 


Qcea 


<a054 


aC63 


Q016J 


QOIOJ 


<O054 


Q25J 


<a054 


a(E5] 


014 


7 


3-10 


134£6B12e(7.0] 


(M/2&C6 


QCC84J 


<Q0CG5 


QC04J 


QC028J 


<QCCe5 


<o.oce5 


< 0.0095 


<a0095 


acc4j 


<acce5 


<o.oce5 


<o.oce5 


<QCC95 


<QC095 


0023 


OC043J 


20 
25 


>10 
>10 


1349SB12e[2aO| 

1349SB12e[2&0| 


04/2^03 
04/2303 


<a<JBb 


<ao:^ 

< 00:65 


<aC(E5 


<o.o:^ 

< 0.0:85 


<qo:q6 
<Qo:e5 


<0.IXB5 

< 0.0:65 


<o.o:^ 

<o.o:e5 


<aC086 
<aC085 


<oo:^ 

<oaB5 


<aCCBb 


<O.O0K 

<0.0CE5 


<O.O0K 

<0.0CE5 


<aCC66 
<aCC85 


aO038J 


<aC086 


<O.O0K 

<0.0CB5 


<aCC85 


<aCC85 


1349SB127 


Z5 

45 

5 

7.5 


0-3 
3-10 
3-10 
3-10 


134£6B127[2.5] 

134£6B127[45] 

DUP042503A. 

1349SB 12717.5] 


04/2 SfOS 
04/2 SfOS 
0*2a03 
0*2&'03 


< 0.031 

<o.ce2 

■=a0032 

aoi7 


<ao3i 

<a032 
■=0.0082 

ao6i 


<0.O31 

<0.O32 

■=0.0082 

a082 


ao2ij 
<ao32 

-=0.0082 
a04B 


ace3 
<acs2 

-=a0O82 

aoi5j 


0045 

<ao32 

< 0.0082 

aoisj 


0041 

<ao32 

-=0.0082 
a0067j 


O012J 

<acs2 

■=a0082 
■=a029 


0021 J 

19J 

■=aQ082 

a085 


Qcceej 

-=0.032 
■=0.0082 
■=0.029 


002BJ 
-=0.032 
-=0.0082 
a026J 


<0031 
-=0.032 
■=0.0082 

a35 


0019J 
■=0.032 
-=a0082 
■=0.029 


<acGi 

■=0.032 


0023 J 
■=0.032 


0041 

0.039 

^0.0082 

a087 


■=a0082 


■=0.0082 


0.63 


0.56 


12 

20 


=■10 
=■10 


1349SB 127112.0] 
134SSB 127120.0] 


0*2&'03 
0*2&'03 


2.1 
42 


ae3 

1.8 


1.2 
2 


a73 

1.3 


0.27 

0.42 


a2a 

0.45 


aoBij 
ai20j 


■=aos6 
-=ai30 


1.3 
2.1 


0.035J 
a063J 


a37 
a63 


48 

1.3 


0.040 J 
a068J 


11 

17 


7.S 

12 


1.5 

2.4 


25 


=■10 


134SSB 127125.0] 


0*2&'03 


ai 


a033 


a058 


a044 


<:aO30 


aoisr 


■=0.030 


■=ao30 


a072 


■S0.O30 


aoi8j 


a075 


■cacGO 


0.14 


0.39 


a84 


1349SB12a 


3 


0-3 


1349SB12S13.0] 


0*2*03 


■=0.007B 


-=0.0078 


■=a0078 


-=0.0078 


-=aO078 


■=0.0078 


-=0.0078 


■=0.0073 


-=0.0078 


■=0.0078 


-=0.0078 


-=0.0078 


■=aoo7a 


■=0.0078 


-=:a0073 


-=0.0078 


6 


3-10 


1349SB12S16.0] 


0*2*03 


■=0.0076 


-=0.0076 


■=0.0076 


-=0.0076 


-=aO076 


■=0.0076 


aoo2i J 


■=0.0076 


-=0.0076 


■=0.0076 


-=0.0076 


-=0.0076 


■=0.0076 


-=a0076 


■=0.0076 


■=0.0076 


1349SB129 


3 


0-3 


1349SB 12913.0] 


0*2*03 


■=0.0079 


■=0.0079 


■=a0079 


-=0.0079 


-=a0O79 
<:a0O76 


< 0.0079 
-=0.0076 


< 0.0079 


■=0.0079 


-=0.0079 


■=a0079 


-=0.0079 


-=0.0079 


■=a0079 


■=a0079 


■=a0O79 


■=0.0079 


6 


3-10 


1349SB 12916.0] 


0*2*03 


■=0.0076 


■=0.0076 


■=a0076 


-=0.0076 


-=0.0076 


■=a0076 


-=0.0076 


■=a0076 


■=0.0076 


■=0.0076 


■=a0076 


■=0.0076 


■=a0O76 


■=0.0076 


1349SB130 


3 


0-3 


1349SB 13013.0] 


0*2*03 


■=0.015 


-=0.015 


■=0.015 


-=0.015 


■=aoi5 


a0089J 


-=0.0077 J 


■=aoi5 


■=0.015 


a0029J 


■=0.015 


■=0.015 


■=0.015 


■=0.015 


■=aoi5 


-=0.015 


6 


3-10 


13493613016.0] 


0*2*03 


■=0.0077 


■=0.0077 


■=a0077 


-=0.0077 


■=aoi5 


-=0.015 


-=0.015 


■=0.015 


■=0.0077 


-=0.015 


-=0.0077 


-=0.0077 


■=aoi5 


■=a0077 


■=a0077 


-=0.0077 


1349SB131 


Z5 


0-3 


1349SB131[2.5] 


0*2*03 


■=0.0082 


■=0.0082 
■=0.0077 


■=0.0082 
■=0.0077 


■= 0.0082 
■: 0.0077 


<:a016 

-=aO077 


■=0.016 
■=0.0077 


a0O32J 

■=0.0077 


■=0.016 


■=0.0082 


■=0.016 


a0037J 


a0O76J 


■=0.016 


■=0.0082 


0.0022 J 


a0042J 
■=.0.0077 


6 


3-10 


1349SB131[6.0] 


0*2*03 


■=0.0077 


■=0.0077 


■=0.0077 


■=a0077 


■=0.0077 


-=0.0077 


■=a0077 


■=a0077 


-=a0077 


1349SB132 


2.5 


0-3 


1349SB 13212.5] 


0*2*03 


■=0.0079 


-=0.0079 


■=0.0079 


■=0.0079 


-=aoi6 


■=0.016 


■=0.016 


■=0.016 


-=0.0079 


-=0.016 


-=0.0079 


-=0.0079 


■=0.016 


-=a0079 


■=0.0079 


■=0.0079 


5 


3-10 


1349SB 13215.0] 


0*2*03 


■=0.0077 


-=0.0077 


■=0.0077 


-=0.0077 


-=aO077 


■=0.0077 


-=0.0077 


■=0.0077 


-=0.0077 


■=0.0077 


-=0.0077 


-=0.0077 


■=0.0077 


-=a0077 


■=0.0077 


■=0.0077 


1349SB133 


2.5 


0-3 


1349SB 13312.5] 
1349SB 13315.0] 


0*2*03 


■=0.017 


-=0.017 


-=0.017 


aoi5j 


0.016 J 


a027 
■=0.0077 


aoioj 

■=0.0077 


0.0076 J 
■=0.0077 


ao2 


a0033J 


0.023 


■=aoi7 


a0062J 


■=aca7 


0.010 J 


0.029 


5 


3-10 


0*2*03 


■=0.0077 


■=0.0077 


<; 0.0077 


■=0.0077 


-=acx)77 


-=0.0077 


■=a0077 


■=0.0077 


■=0.0077 


■cojxm 


■=aoa77 


■=a0O77 


■=0.0077 



Notes 

D Cteanip level vaLies listed aie obtained fiam Tables 1^ 2 arcl 4 of CahfoirnaEiiziioiimental Pn>te<:tLonAgerny, Regioiaal Wafer QualiV Coi3tn)l BoartL Sai3 Flancisco B^ Region. 
OiT3ei-R2-20CG-OCeO, Revised Site Cleanip Requueiiienls (SCRs> aiii Recession, of Older No 91-Ce2 aiii Order No. 96-07Q August 2C03. 

B(M indicaes vdue sixwe cleanip l^/d 

J + - The analyte wee pceitively identified; the eesaiated nunEricd vdiK is tjesed hi^ due te> a M^ sunogae lectwery and should lie caisitteted ai appadmae ccjcrailiaiai cf ttie adyte in flie ^npla 

j - Tte aidyte was pceitively ittenlified tte eesoddsd nunmcd vdue is the ^podnBte (xmcaitiation of the aneJyte in the sanple 

U - The aieiyte W£B aneJyzed fcr, but wee not deteiSedabive the igxxtedseniieqiBntitaticji limit 

m - The aneJyte wee net drtected abo/e the reported sanple quantiletion linit Hcwejer, the reported quentitcdon linit is ^DpiodnBte and n^ cr m^ not r^iresent tte actml linitof quentitationneissEary to aj^urately and jaea^y neeeure the analyte in the eanpla 

Q-28- The q:«ningcdibration verification starafard wee outade acceptance criteria by 1.2%. Altho^h the Latoratoy Ccsitid Saniievenfiedtheai;uEa:y cf thebetdi, this dtould lie ccnsidaed in evaluating the datafcr its intaidedpuEpcee 

Q-2£a- The q:«ningceJibrationverificaticjistan(fard wee outside acceptance cdtaia by 1.7%. Althoi^h the Latoistory CcntidSan^everifiedtheeccuEecy of the batch this dtould be ccsTsi(teed in evaluating the data fcr its intaidedfiurpcee 

0-28] -The opening ceJibraticjiverificaticnstaKiaiJ wee oulBt<te acceptance ctilEda by 87% Although the Latoistory QmticJSaTjileverifiedtheeccuEBcy of the batch this should be ccsisi(tered in evaluating the data for its intended putpcee 

PAH - Poly cyclic AicjiBtic Hydro^arton 

Hg^ - niaxgrertG per kilcgran 

~ - Not ^fiicable 

1 - SaifieweenctaneJyzedduetositia^cnenaBaidinsufBdentseiTjievcJune: 
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T^le B-3 

Summary of TPH and BTEX Results at Tdecommuni cations Conduit 

Build ng 1349 

Presidio of San Francisco, Califbmia 



Sample ID 


Sample 


Soil Cleanup 
Inteival 


Date 


(Carbon Range C 12-C2^ 


Unknown TFH as Diesel 
(Carbon Range C 12-C 34) 1 


TI^IAs FiieJ Oil 
(Carbon Range C24-C36) 


Baizene 


Tolueaie 


Eth^lbeakz^ie 


Xyleaies 

(Total) 


itciglkg) 


(itqpT^ 


{IT^1^> 


(mg'kg) 


{IT^1^> 


(iT^kgl 


{IT^1^> 


SoU aearnp Leuete (1) 
















0-3 feet fcgs 


700 


NE 


£63 


06 


270 


125 


55 


3-lOfe^bgs 


1,383 


ME 


1,9X 


06 


530 


340 


1,C83 


>10 feet tgs and -=5 feet afcoje grcundwciEr 


115 


NE 


160 


0035 


Q035 


aco9 


qo:g 


> 10 feet t^ and > 5 feet abiwe graundwsier 


15,000 




15CC0 


140 


420 


93 


180 


CSCl 


3 


0-3 


11/17/95 


14000 


- 


- 


-=0.12 UJ 


0.17 J 


0.53 J 


4.3 J 


CSC6 


3 


0-3 


11/17/S6 


24000 


~ 


~ 


<ai9 u 


<ai9 u 


24 


12 J 


CSC8 


3 


0-3 


11/17/95 


IQGGO 


- 


— 


■ff 0.052 U 


■c 0.052 U 


0.6+ 


4.4 J 


CSC4 


4 


3-10 

3-10 


11/17/S6 


14000 


- 


- 


<012 UJ 


<ai2 UJ 


Q47 J 


1.3 J 


CSC3 


6 


11/17/95 


1:^000 


- 


- 


■=0.12 "UJ 


■co.12 UJ 


0.21 J 


0.91 J 


CSC2 


12 


3-10 


11/17/S6 


3,200 


- 


- 


■caocea uj 


0.0067 J 


0.034 J 


a22 J 


CSC5 


12 


3-10 


11/17/95 


6,300 


- 


- 


■can u 


a32 


i.a 


11 J 


CSC7 


12 


3-10 


11/17/95 


10,000 


- 


- 


■caoei u 


a099 


a97 


3.1 J 


CSC9 


12 


3-10 


11/17/95 


5,900 


~ 


~ 


■=0.21 u 


a99 


1.2 


9J 



1) CleanuplevelvaliKS listed aB (Stained fromTables 1, 2 and 4 of California Environn^ntd Ftatecticji Agency, Regional Water Qudity Contid Beard, San Rciicisxi B^ Region. 

Or<terR2-2C03-CC93, Ren^d Site Cleanup RaiuiiBrrents(SCRs) aid Recession of Oid^ No 91-062 sikI Oid^ No S6-07Q August 2003. 
Detected ODncentrations in Bold indicate an exceedante of ajjiicaHe soil cleanup labels. 
TPH - Total Petroleum H7drocaitons 
IgE - b^ovj giiDund surface 
m^'kg - rntlligiamB per ktlogiam 
— Not analyzed 

J - The arslyte was positively Itteitifieci tte assodated nurrerica! valie is the ^zpiudnBte concentration of Ihe analyte in tiie ^mrjie. 
U - The arelyte was arslyzed for, but was not deeded above the rEported sarrjle qiKntitatian lirrit 

m -Tte analyte was rot detected above the recited sarrjieqiBntitation lirrit Howe/a", tte reported qientltHtion lirrit is ^^acsdnBte and nr^ orrray rot 
r^sEsent the actLBl lirrit of qiKntitation rsiEs^iry toacojrat^y and peii^y rreasure the arelyte in the sarrjile 
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Table B^ 

SLHTmay cf PAH Results dTdecomrmnc^ons Conduit 

Biildng 1349 

Presidio of San Francisco, C^ifomia 



San^lD 




SniL 


Date 


Aidi^HiBie 






Fkm^nfliBie 


BBIZD<9ll/il- 




f^hry^ate 




Fbsi^ne 


NapUhabtB 


Hi^vdriliLBie 


PyrBte 


(feetbgs) 


Imgfc) 


Imgfc) 


(mg/kgl 


(n-g/lig) 


lingrt^) 


linga^) 


Img-fl^) 


(n-g/lig) 


Img-fl^) 


(rrg/lig) 


Img-fl^) 


(rrg/lig) 


Sdl Ckanqi Lefdsd) 


























0-3fe^lgE 


5,9C0 


0.43 


0.04 


a43 


620 


0.43 


43 


820 


770 


4B0 


SB 


620 


3- 10 feet 1:^ 


5,9C0 


0.43 


0.04 


O.'B 


620 


a43 


4.3 


320 


770 


400 


6oa 


633 


>10 feet fcgs ard<5 feet abiwe gn)ijD(fc"ffllH' 


3CB 


8 


3 


23 


5,040 


23 


54 


316 


60 


9 


86 


241 


>10 fe^ bqs ard>5 fe^ atoje qrounfciffllH' 






- 












~ 


- 






csa. 


3 


0-3 


1U17/95 


<1.10 u 


= 3.3 V 


2 


<Z3 U 


^23 U 


<23U 


=1.1 U 


<1.1 U 


4 


24 


<1.1J 


<1.1 U 


CSC6 


3 


0-3 


1U17/95 
1U17/95 


<12 UJ 


<23XJJ 


<4 UI 


<3I U| 


«23 [J 


<23 1JJ 


<12 U| 


=1.2 UJ 


<12U| 


51J 


15J 


<12 UJ 


CSC8 


3 


0-3 


<5.6 UI 


<II XJJ 


<3 UI 


<n u| 


•sll [jr 


<U U| 


<5.6U| 


=56 UI 


<5.6 UJ 


=56 UJ 


6.8 1 


=56 UJ 


CSC3 


6 


3-10 


1U17/95 


=24 U 
=22 U 


<4S U 


■COBB U 


<*so u 


■<:43 CI 


<49U 


-=24 U 


<24U 


=24 U 


4 


■=24 U 


<24U 


CSC4 


4 


3-10 


1U17/95 


<44 U 


<a'77 u 


<44 U 


■<:44 


<49U 


<22 U 


<22 U 


=22 U 


16 


<22U 


■=22 U 


CSC2 


12 


=■10 


liyi7/95 


=1.1 U 


=23 U 


<0.4U 


<2.3 U 


<23 U 


<23 U 


<1.1 U 


<1.1 U 


1 


4 


2 


■=1.1 U 


CSC5 


12 


=•10 


1W7/95 


=0.11 U 


=022 U 


ES 


<0.22 U 


=022 U 


■=022 U 


015 


■0.11 U 


1.2! 


16 


1.2 1 


4 


CSC7 


12 


=•10 


liyi7/95 


=0.12 U 

<i.2 m 


=025 U 

<24UJ 


<0.44U 


■0.25 U 


■*.2S U 


■*.2S U 


■*J.2 U 


■0.12 U 


IS 


4 


2.4J 


0.4B 


CSC9 


12 


=■10 


11/17/95 


<420 m 


=24 m 


<24UJ 


<24UJ 


<i.2 m 


■=1.2 UJ 


1-4 J 


17 J 


LBJ 


<1.2UJ 



NptEE 

]) Cl^au^ lev^ valu£« bslcd ai? obbniEd f idici T^IiIes i., 2 and 4 of CaiMoaoa EiiviiDiiriieiital Proleclion Atrexii^, RariDi^ WatE? QiuL^ CcuiIidI Boaid. Sait FiBiicnscc B^' PcgiarL 
OrderP2-2003-0030. PeaisaiSifeCl«iii5>FepiireiiE[ilE{SCP5laniPess5ionafOid3'UD 31-032flid CGiierNb.9S-07O. Ai^TEt 2003. 

J - The analyte was pcsilivdy idenbfied: the asscodsd numencal value IS the cppKHim^e coi^^ 

U - The aDa^te was ana^zed for, bit WEE net detected abcve the repoted sanqde quaiil^ 

Uf - TheanalyteiAiasiiDttMectedahT^tlEi^orledsan^eqiBDhlalionhmit Ht^^B/a", theiepoitedqimihlBhonluntisaf^iDKiinateaiTdir^orir^cDti^EGOTt^ 

saiTjla 

PAH- Pc^'yclicAiDinaicHydKEafixai 

pg/lff| - mim-r p'BiB per kilogram 

-- - Nct^jphc^e 
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T^le B-5 

Results of GenersI Chemistry Analyses in GroundvsatEr 

Builcf ng 1349 

Presidio of San Francisco, California 



WeUNaiiie 


Sample 
Date 


PH 


Alkalinily 
Total 


Bicaiixmate 


Chlnide 


E^i^Dtved 
Oxygen 


Flunide 


N as Nitrate 


N as Nitrite 


N as Nitrate -1 
Nitrite 


Sul^te 




Analytical 


Held 


E3iai 


E3101 


E3CQQ' 
SW9056 


Held 


E3CQQ' 
E34a2/ 
SW90K 


E3CQQ' 
E353.2/ 

SW9056 


E3CQQ' 
E353.2/ 

SW9056 


E35G.2 


E3CQQ' 
SW9056 








(mgfl.) 


(mg/L) 


fiTQ/L) 


(n^rt.) 


(n^rt.) 


(n^rt.) 


fiTQ/L) 


fiTQ/L) 


(n^rt.) 


1349MW01 

DUP12C9021A 
1349MW01CL 

DUPOGSO013A 
134aMW01CL 


(HI 304 


5.60 


280 


233 


740 


039 


Oil 


2.2 


<ai 


NA 


250 


12/02/03 


670 


310 


310 


693 


1.1 


014 


2.2 


<ao5 


NA 


220 


CS21/03 


625 


310 


310 


70O 


1.42 


<a2 


1.8 


<ai 


NA 


220 


CS'IQ'03 


634 


380 


333 


740 


1.29 


<a2 


2.1 


<ai 


NA 


230 


CS/12/03 


628 


NA 


NA 


NA 


1.59 


NA 


NA 


NA 


NA 


NA 


12/(H02 




360 


363 


750 


076 


<a2 


1.7 


<Q1 


NA 


210 


12'Ca'02 




350 


350 


750 


- 


<a2 


1.3 


<ai 


NA 


220 


12/(H02 




350 


353 


360 


- 


1 


1.4 J- 


<Q05 UJ 


1.4 J- 


220 


CS2S02 




270 


270 


740 


1.34 


013 


1.7 


<ao5 


NA 


240 


033002 




320 


320 


810 


1.37 


ao9ij 


1.7 


<acs 


NA 


230 


C6/(H02 




290 


293 


630 


213 


013 


1.3 


<ao5 


NA 


250 


11/2^01 




310 


310 


820 


1.36 


013 


1.3 


<ao5 


NA 


240 


ce^tyoi 




420 


420 


740 


061 


024 


1.3 


<2.5 


NA 


160 


C6'3Q'01 




430 


430 


74D 


-- 


014 


1.2 


<25 


NA 


160 


cs3(yoi 




340 


340 


793 


-- 


<ao5 


1.4' 


<25 


NA 


210 


031 (yoi 




330 


330 


793 


1.45 


ai9 


1.4 


<ao5 


NA 


220 


OSiaSG 




433 


433 


820 


033 


Q2 


NA 


NA 


0537 


138 


02'ia'se 




468 


468 


731 


1.33 


Q15 


NA 


NA 


0641 


192 


Il/ISSG 




361 


361 


666 


1.59 


ai7 


NA 


NA 


062 


205 


(HISSG 




574 


574 


701 


2.24 


ail 


NA 


NA 


0404 


161 


0^1 asG 




377 


377 


679 


2.39 


ai2 


NA 


NA 


0715 


221 


01/22/SG 




509 


539 


673 


1 


0124 


NA 


NA 


0416 


159 


KHtyg? 




527 


527 


726 


037 


<ao5 


0478 


NA 


0368 


158 


07/31/97 




466 


466 


777 


05 


NA 


0532 


NA 


0617 


192 


0301/97 




489 


4E9 


763 


1.17 


NA 


a451 


NA 


NA 


190 


02/lQ'97 




374 


374 


888 


1.26 


NA 


0635 


NA 


<ao5 


262 


CSCQ'GB 




NA 


NA 


NA 


NM 


NA 


NA 


NA 


NA 


NA 


134avIWQ2 


0329'04 


7.ce 


660 


rao 


650 


059 


Oil 


1.3 


<ai 


NA 


64 


03/1304 


7.11 


630 


630 


670 


044 


<ai 


1.4 


<ai 


NA 


66 


12^02/03 


7.C0 


720 


720 


600 


06 


<ai 


1.6 


<ao5 


NA 


64 


08^13/03 


611 


710 


710 


550 


1.6 


<i 


1.3 bj- 


<Q5 UJ 


NA 


73 
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T^le B-5 

Results of GenersI Chemistry Analyses in GroundvsatEr 

Builcf ng 1349 

Presidio of San Francisco, California 



WeUNaiiie 


Sample 
Date 


PH 


Alkalinily 
Total 


Bicarbonate 


CMcHide 


IDi^Dlved 


FluMide 


N as Nitrate 


N as Nitrite 


NasNHrate-i 
Nitrite 


Sul^te 




Analytical 


Held 


E3101 


E310.1 


ESOIQ' 
SW9056 


Reld 


E3CQQ' 
E3402/ 
SW90K 


E3CQQ' 
E3E3.2/ 

SW90E6 


E3CQQ' 
E3E3.2/ 

SW90E6 


E3EG.2 


E300Q' 
SW9056 








(mgfl.) 


(mg/L) 


flTQ/L) 


(n^rt.) 


(n^rt.) 


(n^rt.) 


(n^rt.) 


flTQ/L) 


flTQ/L) 


1349MW02 
DUP06CB032A 

DUP1204023'1 

1349MW02 

DUP0306022A 

DUP112a011A 

DUP0830012A 
1349MW02CL 


06/OE/03 


7.52 


630 


630 


610 


1.3 


■ca2 


1.6 


■=0.1 


NA 


62 


0&05/03 




620 


620 


610 


NA 


■ca2 


1.6 


■=ai 


NA 


62 


03fl^03 


7.32 


NA 


NA 


NA 


0.3 


NA 


NA 


NA 


NA 


NA 


12/04/02 




660 


660 


580 


1.8 


■=:0.2 


1.7 


■=0.1 


NA 


62 


12'04/02 




670 


670 


560 


- 


■=0.2 


1.7 


■=ai 


NA 


63 


08/2&02 




670 


670 


570 


1 


0.12 


1.6 


■=ao5 


NA 


68 


05'3<y02 




680 


680 


630 


0.7 


0.12 


1.6 


-=ao5 


NA 


60 


03/0&02 




640 


640 


680 


1.2 


0.13 


1.6 


■=ao5 


NA 


58 


03'06/02 




640 


640 


670 


- 


0.13 


1.6 


■=ao5 


NA 


59 


11/2&01 




670 


670 


580 


2.2E 


CL091J 


1.7 


■=ao5 


NA 


60 


11/28/01 




680 


680 


570 


- 


0-1 J 


1.8 


-=ao5 


NA 


56 


08/3<y01 




660 


660 


570 


NM 


0.11 


1.7 


■=ao5 


NA 


64 


08/30/01 




660 


660 


550 


- 


0.11 


1.7 


■=0.05 


NA 


63 


08/3a'Ol 




660 


660 


550 


- 


■=0.1 


1.5' 


<ao5 


NA 


56 


osityoi 




660 


^3 


570 


1.3 


012 


!.7 


<ao5 


NA 


62 


osia'SG 




68D 


esD 


724 


05! 


<01 


NA 


NA 


1.58 


76 


02/13'SG 




706 


7C6 


7K 


06 


<Q1 


NA 


NA 


1.29 


93 


11/lSSG 




694 


684 


690 


07! 


<Q1 


NA 


NA 


1.22 


69 


CSISSG 




688 


ees 


637 


039 


<Q1 


NA 


NA 


1.24 


69 


09/1 9SG 




629 


629 


ES 


09 


<Q1 


NA 


NA 


1.23 


64 


01/22/SG 




689 


eeG 


5^ 


1.34 


<Q1 


NA 


NA 


1.12 


60 


KKtyg? 




700 


703 


653 


033 


<Q05 


1.3 


NA 


1.2! 


72 


07/31/97 




S79 


679 


662 


062 


NA 


1.29 


NA 


1.2 


73 


osoi/g/ 




696 


e£6 


66! 


03! 


NA 


1.18 


NA 


NA 


61 


02/1 (yg/ 




548 


548 


53! 


05 


NA 


0924 


NA 


1.3 


52 


CWHSB 




NA 


NA 


NA 


NM 


NA 


NA 


NA 


NA 


NA 


134EJvIWa3 

DUPOGGe322A 

1349MW(BCL 


CB/12/C6 




NA 


NA 


NA 


NM 


NA 


NA 


NA 


NA 


NA 


CS2S02 




440 


440 


1!0 


1.4 


<Q1 


59 


<QC6 


NA 


42 


(H2S02 

C&2a'02 




450 


450 


lOO 


-- 


<ai 


53 


<Q05 


NA 


42 




420 


420 


110 


-- 


<i 


61' 


<1 


NA 


43 
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T^le B-5 

Results of GenersI Chemistry Analyses in GroundvsatEr 

Builcf ng 1349 

Presidio of San Francisco, California 



WeUNaiiie 


Sample 
Date 


PH 


Alkalinily 
Total 


Bicarbonate 


CMcHide 


IDi^Dlved 


FluMide 


N as Nitrate 


N as Nitrite 


NasNHrate-i 
Nitrite 


Sul^te 




Analytical 


Held 


E3iai 


E310.1 


E3CQQ' 
SW9056 


Reld 


E3CQQ' 
E34a2/ 
SW90K 


E3CQQ' 
E3E3.2/ 

SW90E6 


E3CQQ' 
E3E3.2/ 

SW90E6 


E3EG.2 


E3CQQ' 
SW9056 








(mgfl.) 


(mg'L) 


fiTQil.) 


(n^rt.) 


fiTQil.) 


fiTQil.) 


(n^rt.) 


fiTQil.) 


fiTQil.) 


1349MW03 
DUP0530021A 
1349MW03CL 

DUP03C©T"B 
1349MWCeCL 

DUP112e011B 
134£WW(BCL 


05/3a'O2 




460 


460 


100 


1.2 


0.22 


7 


<:a05 


NA 


41 


05'30/02 




470 


470 


110 


- 


0.22 


7.4 


■=ao5 


NA 


42 


05'3<y02 




460 


460 


100 


- 


■=1 


5.6^ 


<1 


NA 


44 


CB/C902 




470 


470 


110 


1.1 


018 


5.6 


<ao5 


NA 


47 


03/Ca02 




470 


470 


no 


- 


016 


5.6 


<ao5 


NA 


47 


03/0902 




460 


463 


no 


-- 


<1 


5.9' 


<1 


NA 


49 


nae/oi 




490 


493 


140 


i.e 


0073 J 


£4 


<ao5 


NA 


46 


ii/2a'oi 




480 


4B} 


14D 


- 


013 


a6 


<ao5 


NA 


47 


11/2S01 




470 


470 


330 


-- 


<1 


68' 


■=1 


NA 


73 


08/3<y01 




500 


500 


140 


a5 


0.18 


6.4 


■cao5 


NA 


49 


o5a<yoi 




490 


490 


120 


1.2 


0.11 


5.2 


■cao5 


NA 


4S 


05a»99 




501 


501 


152 


1.32 


■cai 


NA 


NA 


475 


54 


02a»99 




472 


472 


106 


i.ei 


■cai 


NA 


NA 


5.19 


47 


iia»98 




479 


479 


142 


1.45 


■cai 


NA 


NA 


5.74 


45 


oeii.ai9a 




482 


482 


138 


1.56 


■cai 


NA 


NA 


5.32 


45 


onieiaB 




461 


461 


110 


1.63 


-=ai 


NA 


NA 


5 


45 


01/2398 




424 


424 


53.3 


2.35 


0.104 


NA 


NA 


5.34 


46 


iiy3(y97 




460 


460 


174 


l.CG 


-=ao5 


5.64 


NA 


5.27 


50 


07/31/97 




451 


451 


145 


1.14 


N/\ 


5.52 


NA 


5.33 


46 


05/01/97 




500 


500 


162 


1.28 


NA 


458 


NA 


NA 


48 


02a<y97 




427 


"iZl 


63 


1.79 


NA 


5.84 


NA 


6.26 


35 


08/0a'95 




NA 


NA 


N/\ 


MM 


NA 


NA 


NA 


NA 


NA 


1349MW03R 


05/2&04 


7.&1 


340 


340 


79 


5.7 


-=ai 


45 


■ca05 


NA 


31 


030»04 


7.68 


380 


380 


78 


7.08 


■cai 


45 


-=ao5 


NA 


33 


12/0303 


7.90 


3B0 


350 


72 


5.2 


■cai 


48 


-=ao5 


NA 


22 


0S1S03 


aoo 


360 


360 


78 


4.8 


■ca5 


45 bj- 


<:a25 m 


NA 


32 


oe/o»03 


aio 


330 


330 


130 


2.6 


0.37 


47 


0.1 


NA 


33 


1349MW100 


05/27/04 


a30 


940 


940 


1100 


0.55 


0.28 


-ca05 


-cai 


NA 


2 


03/1 &04 


&77 


900 


900 


830 


0.37 


0.24 


-ca05 


-cai 


NA 


10 


1349I^1W100 


la'oa'os 


a70 


890 


890 


1,200 


1 


0.24 


-cai 


-cai 


NA 


■=1 


08/1303 


ai9 


800 


800 


1,100 


0.5 


■ca5 


■ca25 


-ca25 


NA 


-=2.5 


06/0W03 


a84 


860 


860 


890 


1.8 


■ca5 


■ca25 


-=a25 


NA 


35 


C3'1303 


a50 


810 


810 


840 


0.6 


-=a2 


-=ai 


-=ai 


NA 


7.7 


ii'i<yo2 




660 


660 


1,300 


0.9 


■ca2 


-cai 


■cai 


NA 


9.2 


1349MW101 


O3'oa'04 


7.80 


260 


260 


210 


352 


0.13 


35 


-=ao5 


NA 


19 


130303 


7.90 


390 


390 


230 


1.4 


0.14 


2.4 


■cao5 


NA 


19 


08/1 WOS 


aoo 


280 


280 


260 


1.7 


o.s 


2.5 


■=ao5 


NA 


25 


06/0903 


7.77 


230 


230 


300 


1.1 


0.47 


43 


0.13 


NA 


38 
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T^le B-5 

Results of GenersI Chemistry Analyses in GroundvsatEr 

Builcf ng 1349 

Presidio of San Francisco, California 



WeUNaiiie 


Sample 
Date 


PH 


Alkalinily 
Total 


Bicarbonate 


CMcHide 


IDi^Dlved 


FluMide 


N as Nitrate 


N as Nitrite 


N as Nitrate -1 
Nitrite 


Sul^te 




Analytical 


Held 


E3iai 


E310.1 


E3CQQ' 
SW9056 


Reld 


E3CQQ' 
E34a2/ 
SW9Cffi 


E3CQQ' 
E3E3.2/ 

SW90E6 


E3CQQ' 
E3E3.2/ 

SW90E6 


E3EG.2 


E3CQQ' 
SW9056 








(mgfl.) 


(mg'L) 


(itq/L) 


(n^rt.) 


(itq/L) 


(itq/L) 


(itq/L) 


(itq/L) 


(itq/L) 


1349MW102 
DUP0527041A 
1349MW102CL 

DUP031CO41A 
1349MW102CL 

DUP121C031A 

DUP0609032A 

1349MW102CL 


05/27/04 


&70 


600 


600 


410 


1.1 


0.27 


0.52 


■=ao5 


NA 


44 


05/27/04 


6.70 


630 


63Q 


400 


NA 


0.26 


0.74 


■=ao5 


NA 


47 


05/27/04 


a70 


620 


620 


88 


NA 


0.29 


0.6 


■=ao5 


0.6 


18 


03'l<y04 


6.72 


540 


540 


470 


0.5 


0.27 


0.4 


■=ao5 


NA 


48 


03'10/04 


6.72 


550 


550 


470 




0.27 


0.4 


■=ao5 


NA 


47 


03'10/04 


a72 


530 


530 


450 


- 


0.28 


0.45 J 


<:ao5 m 


0.45 HT-04J 


44 


12'10/03 


a60 


690 


690 


480 


2 


0.29 


0.09 


■=ao5 


NA 


43 


12'l(y03 




670 


670 


480 


NA 


0.28 


0.1 


■=ao5 


NA 


43 


Oa'12/03 


a92 


740 


740 


430 


1.1 


0.47 


0.17 bj 


■=0.1 m 


NA 


47 


o&og/os 


aso 


660 


660 


560 


1.9 


0.35 


0.14 


■=ai 


NA 


68 


06/09/03 

06/09/03 


aeo 


650 


650 


570 


MM 


0.34 


0.11 


■=ai 


NA 


70 


aeo 


670 


670 


490 


MM 


0.6 


0.13 


■=ao5 


0.13 


59 


1349MW103 
DUP1203032A 


03/15/04 


7.01 


490 


490 


830 


0.52 


0.42 


^0.05 


■=0.1 


NA 


100 


12'03/03 


7.70 


450 


450 


800 


1.2 


0.43 


^0.1 


■=0.1 


NA 


97 


12'03/03 




450 


450 


800 


NA 


0.41 


^0.1 


■=0.1 


NA 


110 


08/12/03 


7.76 


400 


400 


790 


2.4 


0.54 


■cO.1 


■=ai 


NA 


110 


06/05/03 


a20 


310 


310 


830 


1.8 


0.66 


■cai 


■=ai 


NA 


110 


1349MW104 


03/15/04 


ae2 


670 


670 


820 


0.32 


0.16 


0.35 


■=ai 


NA 


62 


12'02/03 


7.50 


740 


740 


790 


1 


-= 0.2 


0.12 


■=0.1 


NA 


58 


08/12/03 


7.71 


690 


690 


770 


1.3 


■=:0.2 


■=:0.1 


■=0.1 


NA 


55 


06/06/03 


7.87 


600 


600 


870 


3 


0.21 


0.17 


■=0.1 


NA 


67 


1349MW105 


03/15/04 


7.00 


240 


240 


590 


0.31 


0.41 


■Eao5 


■=ai 


NA 


150 


12'02/03 


a40 


260 


260 


600 


1.2 


0.38 


■cao5 


■=ao5 


NA 


150 


08/12/03 


aio 


280 


280 


600 


3.1 


0.48 


■=0.1 


■=0.1 


NA 


130 


06/09/03 


aoo 


230 


230 


760 


1.2 


0.63 


■cO.1 


■=0.1 


NA 


130 



Notes 

1 -The identified ciiEjyticcJ iTetlK)d(s) aBroranaly^sfraftcTedlieginning in the SeoDnd Quarter 2O01. The analytjcal methcdsusedduringpsjiousquErtersareidentified in their resf^dive 
quciterly report 

2 -TheQClcboreiDiy raticiEresultsshcwnha'ebeenGanvertedtonitzsiE£sraticgen(raticiE-N) eeotherlabora^ The QC labddDiy reported nitate ee NO . 
ccncaibstions (nitiate-NO,) which aiE 443 times hitter ihannitiae-Nccjicentiaticfis. 

rr^L - nilligtsrrefrarlit^ 

NA- Not analyzed 

NM - Net rreaeured 

"~" dissdved oxygen meaeur^nejits wae iK]t t*ai fcr (t^iicEte axl qualily ccotrol sai^rfes. 

"CL" sufSx(tenotesaquaIity contid dniicatesEnplewaesenttDtheoontrd latxjistDry. 

pH data induded fcr Seccsid Qierter 2C03 thrjou^ Second Quarts 2C(H Dsia range chosen to lepr^^nt rtoitoring f^cds whae d;«a sdsis 

for all Building 1349 Stuc^ Area wells bcsed en Iteinitiaicn of mcnitcriitg. 
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Table B-6 

Results of TPH Analyses in Groundwater 

Building 1349 

Presidio of San Francisco, California 



DRAFT 



Well Name 


Sample Date 


TPH as Gasoline 
(Carbon Range Ct-Cu) 


TFHasDieseJ 
(Caiixxi RangB C , J -Q 4 ) 


TPHseFudOil 
(C wbcfi Range Q 4 -C35) 




Analytical 
Method' 


SWaD15B/ 
SWa315M 


svraDisB/ 

SW8015M 


SW8015B/ 
SW8015M 






(pgfl^) 


(pg'L) 


(pg/L) 


Cleanup 


^evels 


770 


880 


1,200 


1349MW01 

DUP1209021A 
1349MW01CL 

DUP0830013A 
1349MW01CL 


03/15/04 


<50 


<50 


<300 


12/02/03 


<50 


<50 


<300 


08/21/03 


<50 


<50 


<300 


06/10/03 


<50 


<50 


<300 


03/12/03 


NA 


<50 


<300 
<300 


12/09/02 


<50 


<50 


12/09/02 


<50 


<50 


<300 


12/09/02 


<50 


<50 


<250 


08/28/02 


<50 


<50 


<300 


05/30/02 


<50 


<50 


<300 


03/06/02 


<50 


<50 


<300 


11/28/01 


<50 


<50 


<300 


08/30/01 


<50 


<50' 


<300' 


o^scyoi 


<50 


57' Y,NI 


<300' 


08/30/01 


<50 


<50 


<300 


05/10/01 


<50 


<50 


<300 


05/19/99 


NA 


<50 


<300 


02/19/99 


NA 


<50 


<300 
<300 


11/18/98 


NA 


<50 


08/18/98 


NA 


<50 (U15) 


<300 
<300 


04/16/98 


NA 


<50 


01/22/98 


NA 


<50 


<300 


10/30/97 


NA 


<50 


<300 


07/31/97 


NA 


<50 


<300 


05/01/97 


NA 


<50 


<300 


02/10/97 


NA 


<50 


<300 


11/25/96 


NA 


<50 


<300 


09/12/96 


NA 


<50 


<300 


08/08/95 


NA 


<50 


NA 


1349MW02 

DUP0605032A 
DUP1204023A 


05/26/04 


<50 


<50 


<300 


03/15/04 


<50 


<50 


<300 


12/02/03 


<50 


<50 


<300 


08/13/03 


<50 


290 HY 


<300 


06/05/03 


<50 


<50 


<300 


06/05/03 


<50 


<50 


<300 


03/12/03 


NA 


<50 


<300 


12/04/02 


<50 


<50 


<300 


12/04/02 


<50 


<50 


<300 


08/28/02 


<50 


<50 


<300 


05/30/02 


<50 


<50 


<300 
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Table B-6 

Results of TPH Analyses in Groundwater 

Building 1349 

Presidio of San Francisco, California 



DRAFT 



Well Name 


Sample Date 


TPH as Gasoline 
(Carbon Range Ct-C^) 


TFHasDieseJ 
(Caiixxi RangB C , J -Q 4 ) 


TPHseFudOil 
(C wbcfi Range Q 4 -C35) 




Analytical 
Method' 


SWaD15B/ 
SWa315M 


svraDisB/ 

SW8015M 


SW8015B/ 
SW8015M 






(pgfl^) 


(pg'L) 


(pg/L) 


Cleanup Levels 


770 


880 


1,200 


1349MW02 
DUP0306022A 

DUP1128011A 

DUP0830012A 

1349MW02CL 

1349MW02 


03/06/02 


<50 


<50 


<300 


03/06/02 


<50 


<50 


<300 


11/28/01 


<50 


<50 


<300 


11/28/01 


<50 


<50 


<300 


08/30/01 


<50 


57 ' Y,NI 


<300' 


08/3Cy01 


<50 


67'Y,NJ 


<300' 


08/30/01 


<50 


<50 


<300 


05/10/01 


<50 


<50 


<300 


05/19/99 


NA 


<50 


<300 


02/19/99 


NA 


<50 


<300 


11/18/98 


NA 


<50 


<300 


08/18/98 


NA 


<50 (U15) 


<300 


04/16/98 


NA 


<50 


<300 


01/22/98 


NA 


<50 


<300 


10/30/97 


NA 


<50 


<300 


07/31/97 


NA 


58 (R32) 


<300 


05/01/97 


NA 


<50 


<300 


02/10/97 


NA 


<50 


<300 
<300 


11/25/96 


NA 


<50 


09/12/96 


NA 


<50 


<300 

NA 


08/08/95 


NA 


<50 


1349MW03 
DUP0828022A 
1349MW03CL 

DUP0530021A 
1349MW03CL 

DUP0306022B 
1349MW03CL 

DUP1128011B 
1349MW03CL 


08/28/02 


<50 


<50 


<300 


08/28/02 


<50 


<50 


<300 


08/28/02 


<50 


<50 UJ 


<300 UJ 


05/30/02 


<50 


<50 


<300 


05/30/02 


<50 


<50 


<300 


05/30/02 


<50 


<50 


<300 


03/06/02 


<50 


<50 


<300 


03/06/02 


<50 


<50 


<300 


03/06/02 


<50 


53 ndp 


<300 


11/28/01 


<50 


<50 


390 H 


11/28/01 


<50 


<50 


<300 


11/28/01 


<50 


<50 


<500 


08/30/01 


<50 


<50' 


<300' 


05/10/01 


<50 


<50 


<300 


05/19/99 


NA 


<50 


<300 


02/19/99 


NA 


<50 


<300 


11/18/98 


NA 


<50 


<300 


08/18/98 


NA 


<50 (U15) 


<300 


04/16/98 


NA 


<50 


<300 
<300 


01/22/98 


NA 


<50 


10/30/97 


NA 


<50 


<300 
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Table B-6 

Results of TPH Analyses in Groundwater 

Building 1349 

Presidio of San Francisco, California 



DRAFT 



Well Name 


Sample Date 


TPH as Gasoline 
(Carbon Range Ct-C^) 


TFHasDieseJ 
(Caiixxi RangB C , J -Q 4 ) 


TPHseFudOil 
(C wbcfi Range Q 4 -C35) 




Analytical 
Method' 


SWaD15B/ 
SWa315M 


svraDisB/ 

SW8015M 


SW8015B/ 
SW8015M 






(pgfl^) 


(pg'L) 


(pg/L) 


Cleanup Levels 


770 


880 


1,200 


1349MW03 


07/31/97 


NA 


<50 


<300 


05/01/97 


NA 


<50 


<300 


02/10/97 


NA 


<50 


<300 


11/25/96 


NA 


<50 


<300 


09/12/96 


NA 


<50 


<300 

NA 


08/08/95 


NA 


<50 


1349MW03R 


05/26/04 


<50 


<50 


<300 


03/09/04 


<50 


81 HY 


770 Z 


12/02/03 


<50 


<50 


<300 


08/13/03 


<50 


<50 


<300 


06/09/03 


<50 


<50 


<300 


1349MW100 


05/27/04 


920 HY 


3,600 


<300 


03/16/04 


930 H 


31,000 


<600 


12/02/03 


1,000 HY J + 


1,100 LY 


<300 


08/12/03 


700 YH 


9,000 


<300 


06/09/03 


UOO YH 


5,100 


<300 
<300 


03/12/03 


610 YH 


1,800 


12/10/02 


230 Y 


1,500 


<300 


1349MW101 


03/09/04 


<50 


<50 


<300 


12/02/03 


<50 


<50 


<300 
<300 


08/19/03 


<50 


<50 


06/09/03 
05/27/04 


<50 
<50 


<50 
51 Y 


<300 
<300 


1349MW102 
DUP0527041A 
1349MW102CL 

DUP0310041A 
1349MW102CL 

DUP1210031A 

DUP0609032A 
1349MW102CL 


05/27/04 


<50 


<50 


<300 


05/27/04 


<50 


54 


<240 


03/10/04 


<50 


<50 


<300 


03/10/04 


<50 


<50 


<300 


03/10/04 


<50 


NA 


NA 


12/10/03 


<50 


<50 


<300 


12/10/03 


<50 


<50 


<300 


08/12/03 


<50 


<50 


<300 


06/09/03 


<50 


<50 


<300 
<300 


06/09/03 


<50 


<50 


06/09/03 


<50 


<50 


<250 


1349MW103 
DUP1203032A 


03/15/04 


<50 


<50 


<300 


12/03/03 


<50 


<50 


<300 


12/03/03 


<50 


<50 


<300 


08/12/03 


<50 


<50 


<300 


06/05/03 


<50 


<50 


<300 


1349MW104 


03/15/04 


<50 


<50 


<300 


12/02/03 


<50 


<50 


<300 


08/12/03 


<50 


<50 


<300 


06/06/03 


<50 


<50 


<300 



GroundwaterTablesBS-Bll Sorting.xls 
3/4/2005 



BLASLAND, BOUCK&LEE 
engineers, scientists, economists 



Page 3 of 4 



Table B-6 

Results of TPH Analyses in Groundwater 

Building 1349 

Presidio of San Francisco, California 



DRAFT 



Well Name 


Sample Date 


TPH as Gasoline 
(Carbon Range Ct-C^) 


TFHasDieseJ 
(Caiixxi RangB C , J -Q 4 ) 


TPHseFudOil 
(C wbcfi Range Q 4 -C35) 




Analytical 
Method' 


SWaD15B/ 
SWa315M 


svraDisB/ 

SW8015M 


SW8015B/ 
SW8015M 






(pgfl^) 


(pg'L) 


(pg/L) 


Cleanup Levels 


770 


880 


1,200 


1349MW105 


03/15/04 


<50 


<50 


<300 


12/02/03 


<50 


<50 


<300 


08/12/03 


<50 


<50 


<300 


06/09/03 


<50 


<50 


<300 



Notes 

1 - The identified analytical method(s) are for analyses performed beginning in the Second Quarter 2001. The analytical 

methods used during previous quarters are identified in the respective quarterly reports. 

2- Drinking Water Cleanup Level from Table 7-6 Cleanup Levels Document (EKI, October 2002). 

3 - TPH analysis was not run using the silica gel cleanup method 3630A, although it was marted on the chain of custody. 

pg/L - micrograms per liter 

NA - Not analyzed 

TPH - Total petiTileum hydrocarbons 

Y - Sample exhibits fuel pattern tliat does not resemble the standard. 

"CL" suffix denotes a quality control duplicate sample was sent to control laboratory. 
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Table B-7 

Results of VOC Analyses in Groundwater 

Building 1349 

Presidio of San Francisco, California 



DRAFT 



WdlName 


Sarnie 
Date 


2- 
ButaiKSK 


AcetoK 


Bai^ne 


Etxxro- 
finn 


Cartocgi 
Diailflde 


dilc»i> 
iiEtliaiie 


Etl^- 
bQEQie 


MT^ 


TtJi^ne 


Totel5QlaKs 


AllOtlra- 
VOCs 




Ajialytical 
MeClW 


SWEEOT 
SW826CB/ 

SWB260M 


SWB26Q' 
SW826CB/ 

SW8263M 


SW826a 
SW826CB/ 

SW8263M 


SW826CB/ 

SW82e3M 


SWB2eQ' 
SW826CB/ 

SW8263M 


SWB26Q' 
SW826CB/ 

SW8263M 


SWB26Q' 
SW826CB/ 

SW82e3M 


SWB26Q' 
SW826CB/ 

SW82e3M 


SWB26Q' 
SW826CB/ 

SW8263M 


SWB26Q' 
SW826CB/ 

SW82e3M 


SWS26Q' 
SW826CB/ 

SW82eOM 






(lig/L) 


(iig«^) 


(iig«^) 


(iig«^) 


(iig«^) 


(iig«^) 


(iigfl.) 


(iig«^) 


(iig«^) 


(iig«^) 


(iig«^) 


Cleann) Lasds ' 


■KOO 


700 


1 


100 


- 


100 


700 


13 


150 


1,750 


- 


1349MW01 

DUP12Ce021A 
1349MW01CL 

DUPCeSCOlSA 
1349MW01CL 


Ce/15/04 


<io 


<io 


<a5 


<1 


<Cl5 


<Cl5 


<Cl5 


<Ct5 


<Cl5 


<a5 


ND 


12102103 


<io 


<io 


<a5 


<1 


<Q.5 


<Q.5 


<a5 


<a5 


<a5 


<Q.5 


ND 


aa/2ycB 


<io 


<io 


<Q.5 


<1 


<Q.5 


<Q.5 


<a5 


<Q.5 


<a5 


<Q.5 


ND 


Oq'lQ'GB 


<io 


<io 


<Q.5 


<1 


<Q.5 


<a5 


<a5 


<a5 


<a5 


<a5 


ND 


ce/i^ce 


<10 


<10 


<a5 


<1 


<Q5 


<Q5 


<a5 


<Q5 


<a5 


<a5 


ND 


l^C^CG 


<10 


<10 


<a5 


<1 


<a5 


<a5 


<a5 


<a5 u] 


<a5 


<a5 


ND 


12/C^02 


<io 


<io 


<a5 


<1 


<a5 


<a5 


<a5 


<a5 UJ 


«:a5 


«:a5 


ND 


1^0^02 


<5 


<io 


<a5 


<a5 


<5 


<a5 


<a5 


<a5 


<a5 


<a5 


ND 


aap^oz 


<io 


<io m 


<a5 


<i 


<a5 


<a5 


<a5 


<a5 


<a5 


<a5 


ND 


ce/acycG 


<io 


<io 


<a5 


<i 


<a5 


<a5 


<Q.5 


<Q.5 


<a5 


<Q.5 


ND 


as/o^az 


<io 


<io m 


<Q.5 


<i 


<Q.5 


<a5 


<Q.5 


<a5 


<a5 


<a5 


ND 


ii/2q'oi 


<io 


<io UJ 


<a5 


<i 


<a5 


<a5 


<a5 


<a5 


<a5 


<a5 


ND 


aa/SQOi 


<io 


<io 


<a5 


<i 


<a5 


<a5 


<a5 


<a5 


<a5 


<a5 


ND 


cq'sq'oi 


<io 


<io 


<Q.5 


<i 


<a5 


<a5 


<Q.5 


<a5 


<a5 


<a5 


ND 


cq'sq'oi 


<5D 


<50 


<Q.5 


<i 


<a5 


<i 


<Q.5 


<5 


<a5 


<a5 


ND 


ce/iQ'oi 


<io 


<io 


<Q.5 


<i 


<a5 


<CL5 


<a5 m 


<a5 


■SD.5 UJ 


■SCL5 UJ 


ND 


C^l^S© 


(■lA. 


(■lA 


<Q.5 


fJA 


fJA 


fJA 


<a5 


NA 


■SD.B 


■SQ.5 


NA 


ii/iq'se 


(■lA. 


(■lA 


<a5 


(■lA 


NA 


NA 


<a5 


NA 


■=a5 


■=a5 


NA 


cq'iq'se 


(■lA. 


(■lA 


<Q5 UIB 


(■lA 


NA 


NA 


<Q5 UIB 


NA 


<Q5 UIB 


<Q5 UIB 


NA 


CM/iqise 


(■lA 


(■lA 


<a5 


(■lA 


NA 


NA 


<a5 


NA 


■=a5 


«:a5 


NA 


OV2^E6 


(■lA 


(■lA 


<Q.5 


(■lA 


NA 


fJA 


<a5 


NA 


■=a5 


<a5 


NA 


iq'3q'S7 


fJA 


(■lA 


<a5 


(■lA 


NA 


NA 


<a5 


NA 


■=a5 


■=a5 


NA 


oj/aysj 


fJA 


fJA 


<a5 


fJA 


NA 


NA 


<a5 


NA 


■=a5 


■=a5 


NA 


C6/OV97 


fJA 


fJA 


<Q.5 


fJA 


fJA 


fJA 


<Q.5 


NA 


<a5 


-=Q.5 


NA 


CB/IO/SJ 


fJA 


fJA 


<a5 


fJA 


fJA 


fJA 


<a5 


NA 


■SQB 


■=a5 


NA 


11P5/9B 


(■lA 


(■lA 


<Q.5 


fJA 


fJA 


NA 


<Q.5 


NA 


■SQ.5 


■=a5 


NA 


cq'i^fse 


NA 


NA 


<Q5 


NA 


NA 


NA 


<Q5 


NA 


Q.54 


<Q5 


NA 


og'CQse 


MA 


NA 


<a5 


NA 


NA 


NA 


<a5 


NA 


<a5 


<a5 


NA 
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Table B-7 

Results of VOC Analyses in Groundwater 

Building 1349 

Presidio of San Francisco, California 



DRAFT 



WdlName 


Sarnie 
Date 


2- 
ButaiKSK 


AcetoK 


Bai^ne 


Etxxro- 
finn 


Cartocgi 
Diailflde 


EatroiD- 
dilc»i> 
iiEtliaiie 


Etl^- 
bQEQie 


MT^ 


TtJi^ne 


Totel5QlaKS 


AllOtlra- 
VOCs 




Ajialytical 
M^hrrf 


SWEEOT 
SW826CB/ 

SWB260M 


SWB26Q' 
SW826CB/ 

SW8263M 


SW826Q' 
SW826CB/ 

SW82e3M 


SW826CB/ 

SW82eDM 


SWB2eQ' 
SW826CB/ 

SW8263M 


SWB26Q' 
SW826CB/ 

SW8263M 


SWB26Q' 
SW826CB/ 

SW82e3M 


SWB26Q' 
SW826CB/ 

SW82e3M 


SW826a 
SW826CB/ 

SW82e3M 


SW826Q' 
SW826CB/ 

SW82e3M 


SWS26Q' 
SW826CB/ 

SW82eOM 






(i^g/L) 


(iig«^) 


(iig«^) 


(iig«^) 


(iig«^) 


(iig«^) 


(iigfl.) 


(iig«^) 


(iig«^) 


(iig«^) 


(iig«^) 


CleEini5) Leksds ' 


■KOO 


700 


1 


100 


- 


100 


700 


13 


150 


1,750 


- 


1349MWCG 

DUPCeCBCQ2A 
DUP1204D23A 

DUPCI3CeD22A. 

DUPl 12331 lA 

DUP0GG0012A 
134avlW02CL 


Ce/ 15/04 


<io 


<io 


<a5 


<1 


<Cl5 


<Cl5 


<Cl5 


<a5 


<a5 


<a5 


ND 


12/CE^Ce 


<io 


<io 


<a5 


<1 


<a5 


<a5 


<a5 


<a5 


<a5 


-=a5 


ND 


c^ia/CB 


<io 


<io 


<Q.5 


<1 


<Q.5 


<Q.5 


<Q.5 


<a5 


<a5 


■=0.5 


ND 


osce/CB 


<io 


<io 


<Q.5 


<1 


<Q.5 


<Q.5 


<Q.5 


<a5 


<a5 


■=a5 


ND 


c^ce/os 


<10 


<10 


<a5 


<1 


<Q5 


<a5 


<Q5 


<a5 


<Q5 


<a5 


ND 


03/1^03 


<10 


<10 


<a5 


<1 


<a5 


<a5 


<a5 


<a5 


<a5 


<a5 


ND 


12/O^CG 


<io 


<io 


<a5 


<1 


<a5 


<a5 


<a5 


<a5 


<a5 


«:a5 


ND 


12/0^02 


■=io 


«:10 


■=a5 


■=1 


■=a5 


«:a5 


■SQ.5 


■=a5 


«:a5 


«:a5 


ND 


CS2q'CG 


<io 


-=10 m 


■=a5 


-=1 


■=a5 


<a5 


■=a5 


■=a5 


«:a5 


-=a5 


ND 


ce/scycG 


<io 


<io 


<a5 


<1 


<a5 


<a5 


<Q.5 


<Q.5 


<a5 


«:a5 


ND 


a3/C^02 


<io 


■=io m 


«:a5 


■=1 


■SQ.5 


<a5 


■SQ.5 


<a5 


<a5 


<a5 


ND 


a3/C^02 


■=io 


-=io UJ 


■=a5 


■=1 


■=a5 


<as 


■=a5 


«:a5 


<a.s 


«:a5 


ND 


iiya^oi 


<io 


-=10 m 


QS 


«:l 


■=a5 


<a5 


«:a5 


■=a5 


1.5 


■=a5 


ND 


ii/2q'oi 


■=io 


■=io 


1.1 


<1 


<a5 


<a5 


<0.5 


<a5 


2.3 


07 


ND 


offsao! 


<10 


<10 


<a5 


<1 


1.0 


<a5 


<0.5 


<0.5 


<0.5 


<a5 


ND 


GSSUOl 


<!0 


<10 


<Q5 


<1 


<0.5 


<0.5 


<a5 


<0.5 


<a5 


<a5 


ND 


CQG&Ol 


<50 


<50 


<a5 


<1 


<a5 


<1 


<a5 


<5 


<a5 


<a5 


ND 


OSlffOl 


<!0 


<10 


<0.5 


<1 


<0.5 


<0.5 


<0.5 


<0.5 


<0.5 


<a5 


ND 


02/1&99 


NA 


NA 


<0.5 


NA 


NA 


NA 


<0.5 


NA 


<Q5 


<Q5 


NA 


11/1&9Q 


NA 


NA 


<0.5 


NA 


NA 


NA 


<a5 


NA 


<Q5 


<Q5 


NA 


CQfl&9Q 


NA 


NA 


<05 U18 


NA 


NA 


NA 


<05 U18 


NA 


<05 U18 


<05 U18 


NA 


09/1 &9B 


NA 


NA 


<a5 


NA 


NA 


NA 


<a5 


NA 


<Q5 


<Q5 


NA 


01/22/98 


NA 


NA 


<0.5 


NA 


NA 


NA 


<0.5 


NA 


<Q5 


<Q5 


NA 


IQG&g/ 


NA 


NA 


<a5 


NA 


NA 


NA 


<a5 


NA 


<Q5 


<Q5 


NA 


07/31/97 


NA 


NA 


<a5 


NA 


NA 


NA 


<a5 


NA 


<Q5 


<Q5 


NA 


0^01/97 


NA 


NA 


<a5 


NA 


NA 


NA 


<0.5 


NA 


<Q5 


<Q5 


NA 


02/1 C/97 


NA 


NA 


<o.s 


NA 


NA 


NA 


<0.5 


NA 


<Q5 


<Q5 


NA 


11/2&96 


NA 


NA 


<0.5 


NA 


NA 


NA 


<a5 


NA 


<Q5 


<Q5 


NA 


C&12/96 


NA 


NA 


<0.5 


NA 


NA 


NA 


<a5 


NA 


<Q5 


<Q5 


NA 


C&C&95 


NA 


NA 


<a5 


NA 


NA 


NA 


<a5 


NA 


<Q5 


<Q5 


NA 
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Table B-7 

Results of VOC Analyses in Groundwater 

Building 1349 

Presidio of San Francisco, California 



DRAFT 



WdlName 


Sarnie 
Date 


2- 
ButaiKSK 


AcetoK 


Bai^ne 


Etxxro- 
finn 


Cartocgi 
Diailflde 


dilc»i> 
iiEtliiaie 


Etl^- 
bQEQie 


MT^ 


TtJi^ne 


Totel5QlaKS 


AllOtlra- 
VOCs 




Ajialytical 
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-=oi 


■CQ39 


■C038 


■C095 


■=013 


-=0 95 


-=0-5B 


-=019 


ND 


laraa/cB 


<:0-I7 


■cQtS 


■COIS 


016 


■CQIS 


OIJ 


■C094 


■=Q]3 


<:Q94 


■eQ-G 


EQ19 


ND 


]3'03/CB 


■cO-E 


■cQl 


■COIS 


■cOl 


■CQIS 


■=038 


■C095 


■=013 


<:095 


■CO-5B 


E019 


ND 


CS 12/03 


<:0-5B 


■cQl 


-=:0]9 


-;01 


■CQ19 


-;03S 


-;OS6 


<0]3 


-=o^ 


-=0-5B 


-=019 


ND 


Ce'OB'CG 


QlJ 


■cQl 


■C019 


016 


■COIS 


Q2BJ 


^095 


-;0]3 


-=C195 


Q84 


-=C119 


ND 


33^£MW104 


03/15t)4 


■cO-P 


■coce 


■COIS 


■cQce 


■CQ39 


■=038 


■C094 


■=013 


■C094 


■eO-O 


E019 


ND 


]2«)2/CG 


<:Q-I7 


■coce 


■COIB 


■cQce 


■KQ39 


■C038 


■C094 


■=013 


<:Q94 


■eQ-G 


EQ19 


ND 


cai^/cs 


-cQ^S 


■cQl 


■COIS 


■cQl 


■CQIS 


^038 
■C033 


■=095 


■=Q]3 


■=Q95 


■cQ-e 


■EQ19 


ND 


ce/ce/c3 


-cQ-C 


■coce 


■COIS 


■cQce 


■=Q]9 


■=094 ) -kOIS 


■CQ94: 


■cQ-G 


■EQ19 


ND 


334CJ-1W105 


a3/15'04 

Eta'ce 

Ca 12/03 

cecs'ce 


■cQ-E 


■cQl 


■COIB 


■cOl 


■=Q]9 


■C038 


■=095 


■=Q13 


-EQ95 


■EQ-5B 


EQ19 


ND 


■co-e 


■cQl 


■C019 


■cQl 


■CQIS 


■C039 


■=097 


■=OM 


<:Q37 


eQ-^ 


EQ19 


ND 


-cQ^B 


■cQl 


■C019 


■cOl 


■CQIS 


<Q38 


■=095 


■=013 


■EQ95 


■caiB 


■EQ19 


ND 


■cQ-e 


■cQl 


■C019 


■cOl 


■CQIS 


Q02J 


■=095 


■=013 


■EQS6 


■CQ4B 


■EQ19 


ND 



Notss 

1 - Tte itfaittfied analytical irdtods) aiEforaraly^spafoirrEdteginnirQintlieSecordQmiterSODL Tte analytical n^diratfeiEedduingpsafHEqiBrtasaieitMitifledinti^ 

le^sJive (jBrtaly iguils 

2-DiiiikirgWatH-Cleaii4]Le/dficjnTaUe7-6Cleani5iLe/dsE>oaiiHt(EKi, Ocl<±Q-3D02). 

- deanipla'd iBtetatiidied 

jigfl. - niacgranE fa"Lla- 

ND - Not(teECted 

NS - Notsani^ed 

PAHs - My<ydic aronBttc b/dooitons 

"CL" sutfixdeDtEsaqmlitycontrold^icaiesan^ewassattDcortiDllatoiatoiy. 
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Table B-10 

Results of Chlorinated Herbicide Analyses in Groundwater 

Building 1349 

Presidio of San Francisco, Califomia 



DRAFT 



Well Name 


Sample Date 


2,4-D 


2,4-DB 


All Other 
ChloriDated Herbicides 




Analytical 
MetJiod^ 


SW8151/ 
SW8151A 


SW8151/ 
SW8151A 


SW8151/ 
SW8151A 






(pgft^) 


(lig/L) 


(PB/L) 


134^1W01 


03/15/04 


<0.24U 


<0.96U 


ND 


rzKfzm 


<0.24U 


<0.96U 


ND 


08/21/03 


<0.25 


<1 


ND 


06/l(V03 


<0.24 


<0.96 


ND 


DUP0605(B2A 


08'1^04 


<0.24UUJ 


<0.96UUJ 


ND 


05/2QTO 


<0.24U 


<0.96U 


ND 


03/15/04 


<0.24U 


<0.96U 


ND 


1^(W03 


<0.24U 


<0.96U 


ND 


03'13/03 


<0.24 


<0.96 


ND 


06/05/03 


<0.24 


<0.96 


ND 


06/05/03 


<0.24 


<0.96 


ND 


134^1W03R 


08'1Q'04 


<0.24U 


<0.96U 


ND 


05/2^04 


<0.24U 


<0.96U 


ND 


fRmm 


<0.24U 


<0.96U 


ND 


12/(^03 


<0.24U 


<0.96U 


ND 


08'13/03 


<0.24 


<0.96 


ND 


06'0£!/03 


<0.24 


<0.E)6 


ND 


1349MW100 


08'10/04 


<0.24U 


<0.96U 


ND 


05/27/04 


<0.24U 


<0.96U 


ND 


03/lQTO 


<0.24U 


<0.96U 


ND 


1^02/03 


<0.24U 


<0.96U 


ND 


08/12/03 


2.1 


12 


ND 


06/OE!«3 


<0.24 


<0.96 


ND 


1349MW101 


03/0E!/04 


<0.24U 


<0.96U 


ND 


12/a2('03 


<0.24U 


<0.96U 


ND 


o^iora 


<0.24 


<0.96 


ND 


06'0Q'03 


<0.24 


<0.96 


ND 
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Table B-10 

Results of Chlorinated Herbicide Analyses in Groundwater 

Building 1349 

Presidio of San Francisco, Califomia 



DRAFT 



Well Name 


Sample Date 


2,4-D 


2,4-DB 


All Other 
ChloriDated Herbicides 




Analytical 
MetJiod^ 


SW8151/ 
SW8151A 


SW8151/ 
SW8151A 


SW8151/ 
SW8151A 






(iigft^) 


(lig/L) 


(PB/L) 


1349MW102 
DUP0810042A 

DUP0527041A 
1349MW102CL 

1349MW102CL 

DUP1210031A 

DUP0609032A 
1349MW102CL 


08/10/04 


<0.24U 


<0.96U 


ND 


08/10/04 


<0.24U 


<0.96U 


ND 


05/27/04 


<0.24U 


<0.96U 


ND 


05/27/04 


<0.24U 


<0.96U 


ND 


05/27/04 


<0.24 


<0.24 


ND 


03/10/04 


<0.24U 


<0.96U 


ND 


03/10/04 


<0.25 UJ 


<0.25 UJ 


ND 


12/10/03 


<0.24U 


<0.96U 


ND 


12/10/03 


<0.24U 


<0.96U 


ND 


08/12/03 


<0.25 


<1 


ND 


06/09/03 


<0.24 


<0.96 


ND 


06/09/03 


<0.24 


<0.96 


ND 


06/09/03 


<0.24 UJ 


<0.24 UJ 


ND 


1349MW103 
DUP1203032A 


03/15/04 


<0.24U 


<0.96U 


ND 


12/03/03 


<0.24U 


<0.96U 


ND 


12/03/03 


<0.24U 


<0.96U 


ND 


08/12/03 


<0.25 


<1 


ND 


06/05/03 


<0.24 


<0.96 


ND 


1349MW104 


03/15/04 


<0.24U 


<0.96U 


ND 


12/02/03 


<0.24U 


<0.96U 


ND 


08/12/03 


<0.25 


<1 


ND 


06/06/03 


<0.24 


<0.96 


ND 


1349MW105 


03/15/04 


<0.24U 


<0.96U 


ND 


12/02/03 


<0.24U 


<0.96U 


ND 


08/12/03 


<0.25 


<1 


ND 


06/09/03 


<0.24 


<0.96 


ND 



Notes 

1 - The identified analytical method(s| are for analyses performed beginning in the Second Qnarter2001. 

The analytical meUiods used dniing previous quarters ar'e identified in the respective quarterly reports. 

pg/L - micrograms per liter 

ND -Not detected 

"CL " suffix denotes a quality control duplicate sample was sent to the conlml laboratory. 
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Table B-11 

Results of Dissolved Met^s Analyses in Groundwater 

Build ng 1349 

Presidio of San Francisco, California 



DRAFT 



WeUName 


Sample 
Date 


< 


o 
C 


< 


1 


1 


■o 

u 


u 
U 


1 

o 

U 


a 
o 
O 


o. 
o 
U 


s 1 
1 i 

X u 


1 


1 
-J 


1 


1 


1 


•z 


1 


1 


1 

55 


1 


H 


> 


1 


Total 

Dissolved 

Solids 




Analj'tical 
Method' 


sweoity 

SW6O20 


SW6020 


3HWI0 


SW601Q' 
SWe320 


SW6320 


SW6020 


swa3i(y 

SW9020 


3W6020 


SW6020 


sweo20 


SW7193' 
SW7196A 


sweoiQ" 

SW6020 


sweoity 

SW6020 


sweoity 

SW6020 


sweoity 

SW6020 


SW747Cy 
SW7470A 


SW6020 


sweoicy 

SW6020 


sweoicy 

SW6020 


SW601Q' 
SW6020 


sweoia 

SWe320 


SW831Cy 
SW9020 


sweoity 

SW6020 


SW601Q' 
SW6020 


E1911 


Cleaniq> L o^ 




-- 


6 


10 


1000 


4 


5 


-- 


50 


140 a 


1000 


21a 


-- 


15 


-- 


-- 


2 


100 


-- 


50 


50 


-- 


2 


15 a 


5000 








ivg/V) 


(p^L) 


(p^L) 


(p^L) 


(p^L) 


ivgivi 


ivgivi 


iv-aivi 


(H^L) 


(pg'L) 


(HffL) 


(H^L) 


(pg'L) 


(pg-L) 


(pSfL) 


(ygfL) 


(pg-L) 


iv-aivi 


(pg-L) 


(pffL) 


(p^> 


ivgivi 


(pg'U 


(pffL) 


(irS'L) 


1349MWCa 

DUP1209021A 
13ffiMW01CL 

DUPGeSOOlSA 
1349N4W01CL 


0^15/04 


^100 


■=1 


-=5 


34 J- 


-=2 


<i 


110,000 


-=10 


-=10 


3 


NA 


270 


-=3 


210,000 


-=10 


-=0.2 


-=20 


1,300 


-=5 


■=1 


250,000 


-=i 


<10 


■=20 


1,650 


V21U2ia3 


■clOO 


■=1 


■=5 


38 


■=2 


■=1 


86,000 


-=10 


■=10 


1.3 


MA 


370 


-=3 


180,000 


-=10 


■=0.2 


-=20 


1,900 


-=5 


■=1 "UJ 


200,000 


■=1 


-=10 


■=20 


1,240 


OBTZuas 


■=100 


■=1 


■=5 


39 


■=2 


■=1 


94,000 


■=10 


■=10 


-=1 


MA 


610 


■=3 


200,000 


-=10 


■=0.2 


-=20 


1,700 


5.3 


■=1 UJ 


200,000 


■=1 


■clO 


■=20 UJ 


1,660 


o&icyos 


■=100 


■=1 


■=5 


38 


■=2 


■=1 


100,000 


■=10 


■=10 


■=1 


NA 


150 


■=3 


180,000 


12 


■=a2 


■=20 


1,900 


■=5 


■=1 


170,000 


■=1 


■clO 


-=20 


1,650 


i3oao2 


■=100 


■=1 


■=1 


44 


■=1 


■=1 


100,000 


a2 


■=1 


■=1 


-=10 


3SJ 


■=3 


210,000 


10 J 


a22 


6.9 


2,100 


■=5 


■=1 UJ 


200,000 


■cl 


■clO 


-=10 


1,490 


1^09/02 


■=100 


■=1 


■=1 


46 


■cl 


■cl 


100,000 


10 


-=1 


■=1 


-=10 


320 


■=3 


210,000 


12 J 


■=CL2 


11 


2,100 


■=5 


■=1 UJ 


190,000 


■cl 


■ClO 


-=10 


1,580 


13'09/02 


■=300 


■=5 


14 


46 


<1 


<1 


110,033 ] + 


7.3 


<7 


a5 


<5 


<153 


<3 


240,033 


11 


<a2 


12 


2,633 


ai 


<1 


21Q000 


<2 


<10 


<10 


1,600 


ceps/m 


<1G0 


<1 


<1 


233 


<1 


<1 


110,CCO 


1.2 J 


<1 


1.3 


<I0 


193 


<3 


230,033 


<10 


<a2 


3.8 


2,033 


<5 


<1 UJ 


230000 


<1 


<10 


30 


1,750 


OSOTCO 


<1C0 


<1 


<1 


42 


<1 


<1 


ioo,cco 


3.2 


<1 


1.2 


<10 UJ 


2C0 


<3 


210,033 


<10 


<a2 


43 


2,033 


<5 


<i m 


210,000 


<1 


<10 


<10 


1,S70 


03/0902 


<1C0 


1.1 


1.1 


4E0 


<1 


<1 


130CC0 


3.3 


<1 


1.4 


<10 


483 


<3 


270,033 


<10 


<a2 


56 


2,203 


<5 


1.8 J- 


290,000 


<1 


<10 


90 


1,660 


iwa/oi 


<100 


<1 


1.9 


E93 


<1 


<1 


120,000 


27 J 


<1 


3.4 


<10 


<I0O 


<3 


250,033 


15 


<a2 


88 


2,533 


11 


<1 


240,000 


<1 


<10 


20O 


1,610 


ce/30/oi 


<1C0 


1.6 


<1 


470 J + 


<1 


<1 


£G,CCO 


16 


<1 


2.7 


<10 UJ 


30O 


<3 


260,033 


15 


<a2 


14 


2,303 


<5 


<1 UJ 


210,000 


<1 


<10 


96 


NA 


casQ'oi 


<1C0 


<1 


<1 


110 J + 


<1 


<1 


SG,CCO 


15 


<1 


2 


<10 UJ 


300 


<3 


263,033 


15 


<a2 


17 


1,833 


<5 


<1 UJ 


210,000 


<1 


<10 


13 


NA 


oBsaoi 


<2C0 


a53j 


<2 


110 


<1 


<1 


ioo,cco 


7.2 


ag7j 


1.5J 


<10 


<20O 


<5 


220,033 


16 


<a2 


a7 


2,633 


7.4 


<1 


283,000 


<5 


<5 


19 


2100 


osiaoi 


<10O 


<1 


1.3 


620 


<1 


<1 


iio,ca> 


10] 


<1 


46 J 


<10 UJ 


B40 


<3 


230,033 


11 


<a2 


54 J 


2,703 


59 


<1 UJ 


220000 


<1 


<10 


180 J 


1,690 J 


0&19'99 


<10O 


NA 


NA 


NA 


NA 


NA 


107,000 


NA 


NA 


<10 


NA 


<I0O 


NA 


240,030 


<10 


NA 


NA 


<5OO0 


NA 


NA 


203,000 


NA 


NA 


NA 


1,900 


CQ'19'99 


<100 


NA 


NA 


NA 


NA 


NA 


101,000 


NA 


NA 


<10 


NA 


<10O 


NA 


234,033 


<10 


NA 


NA 


<5OO0 


NA 


NA 


193,000 


NA 


NA 


NA 


1,800 


ii/ia'98 


<1G0 


NA 


NA 


NA 


NA 


NA 


96,933 


NA 


NA 


<10 


NA 


<10O 


NA 


237,033 


<10 


NA 


NA 


<5OO0 


NA 


NA 


190,000 


NA 


NA 


NA 


1,610 


(Hi^Be 


<10O 


NA 


NA 


NA 


NA 


NA 


102,000 


NA 


NA 


11.8 


NA 


<10O 


NA 


248,033 


<10 


NA 


NA 


<5O30 


NA 


NA 


197,000 


NA 


NA 


NA 


1,900 


Oi'lQ'Be 


<1G0 


NA 


NA 


NA 


NA 


NA 


103,000 


NA 


NA 


284 


<10 (U16) 


<10O 


NA 


222,030 


<10 


NA 


NA 


<5OO0 


NA 


NA 


200,000 


NA 


NA 


NA 


1,980 


01/2^98 


<1C0 


NA 


NA 


NA 


NA 


NA 


94933 


NA 


NA 


<10 


NA 


<10O 


NA 


238,0CO 


134 


NA 


NA 


<5O30 


NA 


NA 


192,000 


NA 


NA 


NA 


1,£S0 


icrajg? 


<10O 


NA 


NA 


NA 


NA 


NA 


97,033 


NA 


NA 


<20 


NA 


<10O 


NA 


237,033 


242 


NA 


NA 


<5O30 


NA 


NA 


179000 


NA 


NA 


NA 


1,950 


uinysi 


<10O 


NA 


NA 


NA 


NA 


NA 


93,203 


NA 


NA 


<20 


NA 


<10O 


NA 


221,030 


142 


NA 


NA 


<5OO0 


NA 


NA 


190,000 


NA 


NA 


NA 


1,650 


osoi/g? 


<10O 


NA 


NA 


NA 


NA 


NA 


110,000 


NA 


NA 


<10 


NA 


<10O 


NA 


263,030 


29 


NA 


NA 


3,040 


NA 


NA 


191,000 


NA 


NA 


NA 


1,£S0 


02/lQ'g7 


<1C0 


NA 


NA 


NA 


NA 


NA 


118,000 


NA 


NA 


ElI 


NA 


<10O 


NA 


263,033 


34 


NA 


NA 


<5O30 


NA 


NA 


234000 


NA 


NA 


NA 


2093 


134EMW02 

DUPC6O5032A 
DUP12(M023A 

DUPCS06CI22A 

DUP112aDllA 

DUPC6I30012A 
1349IUIW02CL 


C6'12/G4 


MA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


1,620 


0&'2Q'O4 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


1,620 


03/1&O4 


<1G0 


<1 


<5 


230 J- 


<2 


<1 


85,033 


S3 


■=10 


1.8 


NA 


190 


■=3 


270,000 


-=10 


■=a2 


-=20 


■=500 


■=5 


-=1 


230,000 


■cl 


■ClO 


-=20 


1,600 


1^03'CG 


■=100 


1.3 


■=5 


170 


■=2 


■cl 


57,000 


75 


<10 


1.1 


NA 


220 


<3 


270,033 


<10 


<a2 


<20 


<500 


<5 


<1 UJ 


200,000 


<1 


<10 


<20 


1,160 


C6'12^C8 


<100 


1.7 


<5 


IS) 


<2 


<1 


61,0CO 


B7 


■=10 


■=1 


NA 


300 


■=3 


230,000 


■=10 


■=a2 


■=20 


■=500 


■=5 


■=1 UJ 


190,000 


■cl 


■ClO 


-=20 


1,540 


offoa'CG 


■=100 


1.3 


■=5 


180 


■=2 


■=1 


59,00O 


GO 


<10 


1.2 


NA 


150 


<3 


250,033 


<10 


026 


<20 


530 


<5 


<1 


210,000 


<1 


<10 


<20 


1,440 


0S0&C6 


<10O 


1.3 


<5 


ISO 


<2 


<1 


65,CC0 


S3 


-=10 


■=1 


NA 


100 


■=3 


240,000 


■=10 


■=CL2 


-=20 


■=500 


-=5 


■=1 


190,000 


■cl 


-=10 


■=20 


1,500 


1^(M/CF2 


-=100 


■=1 


■=1 


160 


■=1 


■=1 


53,00O 


^ 


<1 


<1 


93 


160 


<3 


220,033 


<10 


<a2 


a3 


<500 


<5 


<1 UJ 


193,000 


<1 


<10 


<10 


1,600 


12/0^2 


<1G0 


<1 


<1 


193 


<1 


<1 


52,030 


9i 


-=1 


1.1 


80 


160 


■=3 


220,000 


-=10 


■=a2 


6.6 


■=500 


■=5 


■=1 UJ 


180,000 


■cl 


-=10 


-=10 


1,400 


oa'2a'02 


■=100 


1.2 


■=1 


510 


■=1 


■=1 


55,000 


aij 


<1 


1.4 


90 


<I0O 


<3 


240,033 


<10 


<a2 


a2 


663 


<5 


<1 UJ 


210000 


<1 


<10 


68 


1,500 


OSSaCQ 


<1G0 


<1 


<1 


483 


<1 


<1 


61,033 


79 


■cl 


1.4 


70 J- 


■=100 


-=3 


230,000 


-=10 


■=0.2 


5.1 


690 


-=5 


■=1 UJ 


200,000 


■cl 


■ClO 


87 


1,610 


03'06'02 


■=100 


■=1 


■=1 


340 


■cl 


■=1 


90,000 


95 


<1 


<1 


90 


310 


<3 


270,033 


<10 


<a2 


7 


583 


<5 


<1 UJ 


240,000 


<1 


<10 


<I0 


1,610 


03/O6'O2 


<100 


<1 


<1 


3S0 


<1 


<1 


93,030 


97 


■=1 


■=1 


90 J- 


310 


■=3 


290,000 


■=10 


■=a2 


7.2 


600 


■=5 


■=1 UJ 


260,000 


■cl 


■ClO 


16 


1,580 


ii/2a'oi 


■=100 


■=1 


1.2 


760 


■cl 


■=1 


51,000 


130 J 


<1 


27 


ICO 


<I0O 


<3 


260,033 


<10 


<a2 


82 


1,103 


51 


<1 


220,000 


<1 


<10 


190 


1,510 


11/2&01 


<1G0 


<1 


1 


353 


<1 


<1 


52,030 


130J 


■=1 


2.1 


100 J 


-=100 


■=3 


260,000 


■=10 


■=a2 


8.4 


900 


■=5 


■cl 


220,000 


■cl 


■ClO 


30 


1,470 


oa'30/Qi 


-=100 


■=1 


■=1 


150 J + 


■=1 


■=1 


45,000 


IID 


<1 


1.8 


<10 


150 


<3 


250,033 


<10 


<a2 


a9 


<500 


<5 


<1 UJ 


210000 


<1 


<10 


<10 


1,550 


ce'SQ'oi 


<1C0 


<I 


<1 


163 J + 


<1 


<1 


47,030 


100 


■cl 


1.9 


■=10 


150 


■=3 


260,000 


-=10 


■=a2 


6.6 


■=500 


■=5 


■=1 UJ 


210,000 


■cl 


■ClO 


15 


1,470 


oa'30/01 


■=200 


1.2J 


■=2 


800 


■=1 


■=1 


47,000 


IID 


0.E0J 


1.7 J 


90 


<20O 


<5 


230,033 


<5 


<a2 


83 


<1,000 


7.9 


<1 


293,000 


<1 


<5 


170 


1,900 


o&iaoi 


<1C0 


<1 


1.1 


Ee3 


<1 


<1 


49,033 


98J 


■=1 


4.2 J 


70 J 


390 


-<3 


250,000 


-=10 


■=0.2 


9.3 J 


793 


-=5 


■=1 UJ 


210,000 


<:1 


-=10 


160 J 


1,620 J 
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Table B-11 

Results of Dissolved Met^s Analyses in Groundwater 

Build ng 1349 

Presidio of San Francisco, California 



DRAFT 



WeUName 


Sample 
Date 


< 


o 

c 


< 


1 


1 


■o 
U 


u 
U 


1 

o 
U 


a 
o 
O 


O. 

o 
U 


s 1 
1 i 

X u 


1 


1 
-J 


1 


1 


1 


•z 


1 


1 


1 

55 


1 


H 


> 


1 


Total 

Dissolved 

Solids 




Analj'tical 
Method' 


sweoity 

SW6020 


SW6020 


3HWI0 


SW601Q' 
SWe320 


SW6320 


sweo20 


swff>i(y 
sweo20 


3W6020 


SW6020 


sweo20 


SW7193' 
SW719a\ 


SW601Q' 
SW6020 


sweoiQ' 

SW6020 


sweoiQ' 

SW6020 


sweoiQ* 

SW6020 


SW747Cy 
SW7470A 


SW6020 


SW601O 

sweo20 


sweoiQ' 

SW6020 


SW601Q' 
SW6020 


sweoia 
sweo2o 


sweoicy 
sweo20 


sweoiQ* 

SW6020 


SW601Q' 
SWS320 


E1911 


Cleanly L o^ 




-- 


6 


10 


1000 


4 


5 


-- 


50 


140 a 


1000 


21a 


-- 


15 


-- 


-- 


2 


100 


-- 


50 


50 


-- 


2 


15 a 


5000 








(pSfL) 


(p^L) 


(11^) 


(11^) 


(11^) 


(pg'L) 


(iig'L) 


(pg'L) 


(H^L) 


(pg-L) 


(p^U 


(p^U 


(pg-L) 


(pg-L) 


(pSfL) 


(pg'L) 


(pg-L) 


(pg'L) 


(pg-L) 


(p^L) 


(p^) 


(pg'L) 


(pg-L) 


(p^U 


(n^L) 


1349MWQ2 


o&i&gg 


<1G0 


NA 


NA 


NA 


NA 


NA 


57,3CO 


NA 


NA 


<10 


NA 


<103 


NA 


274003 


<10 


NA 


NA 


< 5,000 


NA 


NA 


204,000 


NA 


NA 


NA 


1,900 


02J19/Se 


<1G0 


NA 


NA 


NA 


NA 


NA 


63,533 


NA 


NA 


<10 


NA 


<103 


NA 


284,003 


<10 


NA 


NA 


< 5,000 


NA 


NA 


215,000 


NA 


NA 


NA 


1,810 


ii/i^Be 


<100 


NA 


NA 


NA 


NA 


NA 


50,303 


NA 


NA 


187 


NA 


<103 


NA 


283,003 


<10 


NA 


NA 


< 5,000 


NA 


NA 


213,000 


NA 


NA 


NA 


1,770 


(Hia'se 


<100 


NA 


NA 


NA 


NA 


NA 


57,303 


NA 


NA 


<10 


NA 


<103 


NA 


267,003 


<10 


NA 


NA 


< 5,000 


NA 


NA 


211,000 


NA 


NA 


NA 


1,900 


(WiffBe 


<ia> 


NA 


NA 


NA 


NA 


NA 


53,503 


NA 


NA 


<10 


43 016) 


<I03 


NA 


233,003 


<10 


NA 


NA 


< 5,000 


NA 


NA 


195,000 


NA 


NA 


NA 


1,760 


01/2^98 


<1C0 


NA 


NA 


NA 


NA 


NA 


50,303 


NA 


NA 


<10 


NA 


<103 


NA 


244,003 


<10 


NA 


NA 


< 5,000 


NA 


NA 


19^000 


NA 


NA 


NA 


1,750 


icrayg? 


<1C0 


NA 


NA 


NA 


NA 


NA 


52,303 


NA 


NA 


<20 


NA 


<103 


NA 


244,033 


<10 


NA 


NA 


< 5,000 


NA 


NA 


199,000 


NA 


NA 


NA 


1,750 


ainysi 


<1G0 


NA 


NA 


NA 


NA 


NA 


51,303 


NA 


NA 


<20 


NA 


<103 


NA 


249,003 


<10 


NA 


NA 


< 5,000 


NA 


NA 


205,000 


NA 


NA 


NA 


1,810 


o&oi/g? 


<1G0 


NA 


NA 


NA 


NA 


NA 


53,903 


NA 


NA 


<10 


NA 


<103 


NA 


266,003 


<10 


NA 


NA 


< 1,000 


NA 


NA 


183,000 


NA 


NA 


NA 


1,700 


CQ/Kyg? 


<1C0 


NA 


NA 


NA 


NA 


NA 


39,603 


NA 


NA 


2.5 


NA 


<103 


NA 


176,033 


197 


NA 


NA 


< 5,000 


NA 


NA 


145,000 


NA 


NA 


NA 


1,490 


1349MWCB 
DUP0828022A 

1349MWa3CL 

DUP(B30!)21A 

1349I^1W03CL 

DUPO306022B 
1349MWa3CL 

DUP112e011B 
13ffi|vlW03CL 


CQ^'CG 


<1C0 


<1 


<1 


170 


<1 


<1 


23,003 


99J 


■=1 


■=1 


110 


■=100 


■=3 


130,000 


-=10 


-=0.2 


5 


-=500 


■=5 


■El UJ 


60,000 


■=1 


-=10 


25 


680 


0^2902 


-=100 


■=1 


■=1 


370 


■El 


■El 


23,000 


llO J 


<1 


<1 


IGO 


<103 


<3 


130,003 


<10 


<a2 


ElI 


<E00 


<5 


<1 UJ 


59,000 


<1 


<10 


62 


710 


(H2a'C0 


54J 


<2 


<2 


74 


<1 


<1 


23,0X 


HOB 


0.4J 


-=2BJ,U 


90 


30J 


NA 


120,000 


2.7J 


■=02 


5.9 


400J 


9.3 


■=1 


55,000 


■El 


2.8J 


18 


790 


0330/02 


■clOO 


■=1 


■El 


84 


■El 


■El 


22,000 


99 


<1 


<1 


93J- 


<I03 


<3 


120,003 


<10 


<a2 


47 


<E00 


<5 


<1 UJ 


5B,CC0 


<1 


<10 


19 


720 


OSSCWE 


<10O 


1 


<1 


ISO 


<1 


<1 


23,003 


se 


■=1 


■=1 


90 J- 


■=100 


■=3 


130,000 


■=10 


■eO.2 


5 


■E500 


■E5 


■El m 


56,000 


■El 


■=10 


69 


740 


CS/30/02 


■=100 


0.36J 


■=2 


120 B 


■El 


■EIBJ.U 


23,000 


GB J + 


0.38J 


1.8 m 


103 


<103 


<5 


120,003 


a9 


<a2 


&5B 


ffiOJ 


<5 


<i 


5i,cno 


<1 


2.4J 


39 


740 J- 


03/OS'CO 


<1G0 


<1 


<1 


95 


<1 


<1 


28,003 


100 


■=1 


■El 


100 


■=100 


-=3 


160,000 


-=10 


■eO.2 


5.2 


■E500 


■E5 


■El UI 


70,000 


■El 


■ElO 


12 


720 


03105102 


■=100 


■=1 


■El 


74 


■El 


■=1 


28,000 


IQO 


<1 


<1 


IGO 


<103 


<3 


160,003 


<10 


<a2 


El4 


<500 


<5 


<1 UJ 


70,003 


<1 


<10 


<10 


720 


C&OSCB 


<200 


a55j 


a57j 


290 


<2 


QCSIJ 


24,003 


100 


0.43 J 


1.7 BJ 


100 


36J 


■E5 


130,000 


■=5 


NA 


5.1 


■E 1,000 


6.3 


■=1 


53,000 


■El 


■=5 


43 B 


870 


11/2901 


■=100 


■=1 


-=i 


260 


-=1 


<1 


26,000 


120 J 
I20J 


<1 


13 


no 


<103 


<3 


180,003 


<10 


<a2 


SB 


<E00 


<5 


<1 


ee,oco 


<1 


<10 


41 


760 


ii/2a'oi 


<1C0 


1 


<i 


683 


<1 


<1 


27,003 


<:1 


1.7 


110 


■=100 


■=3 


140,000 


■=10 


-=0.2 


6.6 


930 


<5 


■=1 


72,000 


<1 


■=10 


170 


770 


11/2901 


■=200 


CLllj 


■E2 


80 


■=1 


■El 


23,000 


IID 


a46j 


1.4 m 


no 


<203 


<5 


130,003 


<5 


<a2 


El8 


< 1,000 


El2 


<1 


5a0O3 


<1 


<5 


16 B 


770 


(Hsaoi 


<1G0 


<1 


<1 


170 J + 


<1 


<1 


25003 


110 


■El 


1.3 


■ElO 


■=100 


■E3 


160,000 


■ElO 


■Ea2 


5.4 


■E500 


■E5 


■El m 


67,000 


■El 


■ElO 


47 


850 


CS/1901 


■=100 


2.3 


■El 


530 


■El 


■El 


26,000 


110 J 


<1 


2.5 J 


90 


203 


<3 


150,003 


<10 


<Q2 


7J 


<E00 


<5 


<1 UJ 


^003 


<1 


<10 


86j 


860J 


07/21/00 


MA 


<so 


<5 


<17 


<2 


<5 


NA 


70 


■E20 


■=10 


GO 


NA 


■E3 


NA 


NA 


■ECL2 


■E20 


NA 


■=5 


-=5 


NA 


■E5 


■=10 


■=20 


NA 


CS/19'99 
0319/99 


^100 


NA 


NA 


NA 


MA 


NA 


26,800 


NA 


NA 


-=10 


NA 


■=100 


NA 


I'S.OOO 


-=10 


NA 


NA 


-=5,000 


NA 


NA 


58,300 


NA 


NA 


NA 


863 


■=100 


MA 


MA 


MA 


NA 


NA 


21,100 


NA 


NA 


-=10 


NA 


■=100 


NA 


116,000 


<10 


NA 


NA 


<: 5,000 


NA 


NA 


46,300 


NA 


NA 


NA 


747 


11/1998 


■clOO 


MA 


MA 


MA 


NA 


NA 


23,900 


NA 


NA 


■=10 


NA 


-=100 


NA 


13B,00O 


■ElO 


NA 


NA 


■E 5,000 


l>tA 


NA 


64;300 


NA 


NA 


NA 


B32 


091998 


-=100 


MA 


MA 


MA 


NA 


NA 


26,000 


NA 


NA 


■ElO 


NA 


-=100 


l>IA 


139,000 


■=10 


NA 


NA 


■E 5,000 


ntk. 


NA 


54,300 


NA 


fJA 


NA 


■ra5 


04/16'98 
01/23'98 
10/3997 


-=100 


MA 


MA 


MA 


NA 


NA 


23,700 


NA 


NA 


■=10 


69 (J16) 


■=100 


NA 


128,000 


■=10 


NA 


NA 


■E 5,000 


ntk. 


NA 


49,700 


NA 


fJA 


NA 


667 


■=100 


MA 


MA 


MA 


NA 


NA 


21,200 


NA 


NA 


■=10 


NA 


■=100 


NA 


106,000 


■=10 


NA 


NA 


■E 5,000 


NA 


NA 


40,200 


NA 


NA 


NA 


ei6 


■=100 


MA 


MA 


MA 


NA 


NA 


23,100 


NA 


NA 


■=20 


NA 


■=100 


NA 


130,000 


-=10 


NA 


NA 


■E 5,000 


NA 


NA 


59,400 


NA 


NA 


NA 


Ea2 


ojnaisi 


■=100 


MA 


MA 


MA 


NA 


NA 


23,200 


NA 


NA 


■E20 


NA 


-=100 


fJA 


131,000 


■=10 


NA 


NA 


■E 5,000 


NA 


NA 


57,400 


NA 


fte. 


NA 


806 


t^ousi 


■=100 


MA 


MA 


MA 


NA 


NA 


25,300 


NA 


NA 


■ElO 


NA 


■=100 


NA 


151,000 


■=10 


NA 


NA 


■El.OOO 


NA 


NA 


52,800 


NA 


NA 


NA 


836 


031997 


■=100 


MA 


MA 


MA 


NA 


NA 


21,200 


NA 


NA 


2.6 


NA 


37.2 


NA 


106,000 


-=10 


NA 


NA 


■E 5,000 


NA 


NA 


38,S0O 


NA 


NA 


NA 


825 


1340MW03R 


091904 


NA 


NA 


MA 


MA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


540 


C&2904 


NA 


NA 


MA 


MA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


580 


0909/04 


■=100 


■=1 


■eS 


■ElO 


■E2 


■El 


23,000 


9t 


<10 


<1 


NA 


<103 


<3 


81003 


<10 


<a2 


<20 


3CC0J 


<5 


<1 UJ 


67,0CO 


<1 


<10 


<20 


550 


12/0^C6 


<1G0 


1.9 


5.4 


<10 


<2 


<1 


18,003 


42 


<10 


<1 


NA 


<103 


<3 


68003 


<10 


<a2 


<20 


44C0 


<5 


<1 UJ 


56,000 


<1 


<10 


<20 


360 


C&IE^CC 


<10O 


3.3 


7.4 


<10 


<2 


<1 


24,003 


59 


■ElO 


-=1 


NA 


120 


■E3 


70,000 


■=10 


■eO.2 


■=20 


6,100 


■=5 


■El UJ 


63,000 


■El 


■ElO 


-=20 


510 


090903 


■=100 


1.4 


6.2 


■ElO 


■E2 


-=1 


30,000 


44 


^10 


-^1 


NA 


^100 


-=3 


60,OCO 


■=10 


-=0.2 


■=20 


9,700 


-=5 


■El m 


100,000 


-=1 


-=10 


■=20 


690 


1349MW100 


091904 


NA 


NA 


MA 


MA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


2450 


C&2904 


NA 


NA 


MA 


MA 


NA 


NA 


NA 


NA 


NA 
<10 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


NA 


fW. 


NA 


2490 


091904 


■=100 


1.8 


11 


600 J- 


<2 


<1 


153,033 


<10 


1.3 


NA 


30,000 


<3 


210003 


16OO0 


<a2 


<20 


2,800 


<5 


<1 


440,000 


<1 


<10 


<20 


2063 


12/0^C6 


<1G0 


Z6 


23 


530 


■E2 


■El 


170,000 


16 


■=10 


1.3 


NA 


36,000 


■E3 


290,000 


15,000 


■eO.2 


■=20 


3,900 


■=5 


■El UJ 


380,000 


■El 


-=10 


■=20 


1,820 


0913'03 


■=100 


■=1 


IS J + 


703 


<2 


<1 


160,030 


15] 


<10 


<1 


NA 


21,000 


<3 


250,003 


160 


<a2 


<20 


3,400 


<5 


<1 UJ 


350,000 


<1 


<10 


<20 UJ 


2,450 


Ce'09'CS 


<1G0 


1.9 


14 


520 


■E2 


■El 


130,000 


10 


■=10 


■=1 


NA 


25,000 


■=3 


190,000 


14,000 


■ECL2 


■=20 


2,900 


■=5 


■El UJ 


370,000 


■El 


■ElO 


-=20 


2,200 


1349|i1W100 


091303 


-=100 


■=1 


7.9 


680 


■El 


■El 


140,000 


7.2 


8.9 


■=1 


■=10 


13,000 


■=3 


190,000 


14,000 


■eO.2 


15 


2,600 


■=5 


■El UJ 


330,000 J- 


■El 


■ElO 


-=10 


2,100 


191902 


■=100 


■=1 


5.9 


300 


■El 


■El 


190,000 


12 


33 


1.3 


■=10 


4,600 


-=3 


290,000 


6,600 J 


■eO.2 


28 


7,600 


■=5 


■El UJ 


300,000 


■El 


■=10 


-=10 


2,480 


1349|i1W101 


090904 

130903 
091903 


-=100 


1.3 


5.2 


■ElO 


■E2 


■El 


23,000 


45 


■=10 


■El 


NA 


■=100 


-=3 


61,000 


■=10 


■eO.2 


-=20 


"KOO J 


■=5 


■El m 


99,000 


■El 


■=10 


■=20 


590 


■=100 


1.8 


■E5 


■ElO 


■E2 


■El 


20,000 


15 


■=10 


-=1 


NA 


■=100 


-=3 


54,000 


24 


■eO.2 


-=20 


6,300 


-=5 


■El m 


120,000 


■El 


■=10 


■=20 


390 


■=100 


■=1 


5.9 


-=10 


-=2 


■=1 


29,000 


15 


■=10 


■=1 


NA 


120 


-=3 


57,000 


19 


-=0.2 


-=20 


7,500 


-=5 


■El UJ 


150,000 


-=1 


-=10 


■=20 UJ 


S60 


090903 


■=100 


-=1 


6.1 


-=10 


-=2 


-=1 


36,000 


34 


■=10 


■=1 


NA 


■=100 


■=3 


56,OCO 


■=10 


-=0.2 


■=20 


9,600 


■=5 


-=1 UJ 


160,000 


■=1 


■=10 


-=20 


890 
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Results of Dissolved Met^s Analyses in Groundwater 
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Presidio of San Francisco, California 



DRAFT 



WeUName 



Sample 
Date 



c 



u 






■a 

a 



o. 



1 i 

X u 



55 




Analjrtical 
Method' 



sweoity 

SW6O20 



SW6020 



SWe320 



SW601Q' 
SWe320 



SWe320 



sweo20 



swff>i(y 
sweo20 



3W6020 



SW6O20 



sweo20 



SW7193' 
SW719a\ 



SW601Q' 
SW6020 



sweoity 

SW6O20 



sweoity 

SW6O20 



sweoity 

SW6O20 



SW747Cy 
SW7470A 



SW6O20 



sweo20 



sweoity 

SW6O20 



SW601Q' 
SW6020 



sweoia 

SWe320 



SW631Cy 

sweo20 



sweoity 

SW6O20 



SW601Q' 
SW6020 



Eieai 



cleanly L o^ 



10 



1000 



4 



50 



140 a 



1000 



21a 



15 



100 



50 



50 



15 a 



5000 



(pg-L) 



(p^L) 



IpffU 



Ip^) 



IpffU 



(pg'L) 



(pg'L) 



(pg'L) 



(pffL) 



(pg-L) 



(p^L) 



(p^L) 



(pg-L) 



(pg'L) 



IpsfL) 



(pg'L) 



(pg'L) 



(pg'L) 



(pg'L) 



(p^L) 



(p^) 



(pg'L) 



(pg'L) 



(p^L) 



(n^L) 



134avIW102 
DUP0B1O042A 



DUP0B27041A 
1349MWlCf2CL 



DUPCei()041A 

134gvlW102CL 



DUP121O031A 



DUPC6O9032A 
1349MW102CL 



Ce'l Q'C4 



NA_ 

"ma 



NA 



MA 



NA 



NA 



NA 



NA 



NA 



NA 



NA 



NA 



NA 



NA 



NA 



NA 



NA 
NA 



NA 

na' 



NA 



NA 



NA 



NA 



NA 
NA 



NA 
NA 



NA 
NA 



NA 

'na 



NA 



NA 



NA 



NA 



NA 



NA 



NA 



NA 



1,160 



NA 



NA 



NA 



NA 



NA 



NA 



NA 



NA 



1,260 



0S2Q'O4 

05'2Q'C4_ 

03/lQ'M_ 
03/lQ'q4_ 

ce/i(yG4 



NA 
NA 



NA 
NA 



NA 
NA 



NA 
NA 



NA 
NA 



NA 
NA 



NA 
NA 



NA 
NA 



NA 
NA 



NA 
NA 



NA 
NA 



NA 
NA 



NA 
NA 



NA 
NA 



NA 
NA 



NA 
NA 



NA 
NA 



NA 
NA 



NA 
NA 



NA 
NA 



NA 
NA 



NA 
NA 



NA 
NA 



NA 
NA 



1,270 

1,220 



NA 
<1C0 



NA 

<1 



NA 
<5 



NA 
83 



NA 
<2 



NA 
<1 



NA 
73,CC0 



NA 
<10 



NA 

<10 



NA 
<1 



NA 

NA 



NA 
2S0 



NA 
<3 



NA 
160, ceo 



NA 
430 



NA 
<Q2 



NA 
<20 



NA 
3,403 



NA 
<5 



NA 
<1 UJ 



NA 
163,000 



NA 
<1 



NA 
<10 



NA 
<20 



1,103 
1,150 



<100 



<1 



<5 



81 



<2 



<1 



77,033 



<10 



<10 



<1 



NA 



260 



<3 



160,033 



403 



<Q2 



<20 



3,303 



<5 



<1 UJ 



170,000 



<1 



<10 



<20 



1,283 



<10O 



<5 



5.6 



77 



<1 



<1 



76033 



<10 



<7 



<10 



NA 



640 



<3 



170033 



420 



<a2 



<10 



3,633 



<5 



<1 



170,000 



<2 



<10 



<20 



1,100QB01 



12/1Q'C8 

12/1Q'C6 
CQ'12/a3 
OSCffCS 



<10O 
<1C0 
<1C0 
<1C0 



<1 



<5 



<2 



<1 



77,CC0 



<10 



<10 



<1 



NA 



420 



<3 



160,033 



550 



«12 



<20 



3,833 



<5 R 



<1 



163,000 



<1 



<10 



<20 UJ 



LB 
2.7 

<1 



<5 

<5UJ 

<5 



72 

34 
31 



<2 
<2 
<2 



<1 
<1 
<1 



80,CCO 
103,CC» 
ICGCOO 



<10 

<10UJ 

<10 



<10 
<10 
<10 



1 

<1 
<1 



NA 
NA 
NA 



460 
390 
210 



<3 
<3 
<3 



170,033 
183,033 
193,033 



603 
550 
440 



<a2 
<a2 
<a2 



<20 

<20 
<20 



4033 
6403 
9,833 



<5 R 
<5 
<5 



<1 
<1 UJ 
<1 UJ 



170,000 
lEQOOO 
230,000 



<1 
<1 
<1 



<10 
<10 
<10 



<20 UJ 
<20 UJ 

<20 



1,260 



1,090 
1,430 
1,620 



osce'ce 



<10O 



2.9 



<5 



32 



<2 



<1 



£G,0CO 



<10 



<10 



<1 



NA 



260 



<3 



203,033 



450 



<a2 



<20 



9633 



<5 



<1 UJ 



220,000 



<1 



<10 



<20 



1,630 



0S'09'C8 



<ia) 



<5 



7.3 



31 



<1 



<1 



110000 



<5 



1.4 



<5 



NA 



530 



<3 



180,033 



340 



<a2 



7.4 



11,OCO 



<5 



<1 



240,000 



<2 



<10 



23 



1,900 
HT-RAJ- 



134EMW103 
DUP12C6032A 



03/1&O4 
V2103IQ3 



<10O 
■=100 



<1 
■=1 



<5 

<:5 



11 J- 
<:10 



<2 
■=2 



<1 
■cl 



^,0CO 
75,000 



<10 
-=10 



<10 
■=10 



1.2 
1 



NA 
NA 



210 
360 



12/(E/C6 



<100 



3.6 



<5 



<10 



<2 



<1 



740CO 



<10 



<10 



<1 



NA 



370 



<3 
■=3 
<3 



o^ia'03 

C6'0&a3 



-=100_ 
<10O 



■=5 UJ 



72,000 



■elO LQ 



<5 



17 



<2 



<1 



72,033 



<10 



<10 



NA 



170 



■=3 

<3 



320,033 

250,000 

250,O33j 

240,000_ 

193,033 



230 
260 



<a2 

■=0^ 



lao 

liD 



6,aoo 

7,833 



^5 

<5 



■=1 
<1 UJ 



200,000 
190,000 



-=1 

<1 



■=10 

<10 



■=20 

<20 



250 



<Q2 



ICO 



;1 UJ 



190,000 



8403 



<5 



<1 UJ 



190,000 



<1 



<10 



<20 UJ 



160 



<a2 



42 



13,0CO 



<5 



<1 



190,000 



<1 



<10 



<20 



1,650 
1,450 



1,440 



1,590 



i,Eao 



134avlW104 



03/1&O4 

l_2/Ca'(B_ 
"ce'12/C6 

OS'O&CS' 



<10O 
<10O 



<1 

2.2 



<5 

5.8 



49 J- 

38 



<2 
<2 



<1 
<1 



82,030 
65,0CO 



40 
49 



<10 
<10 



1.5 
1.4 



NA 
NA 



190 
280 



<3 
<3 



320,033 
280,033 



56 



<a2 
<a2 



<20 
<20 



4203 
4833 



<5 
<5 



<1 
<1 UJ 



283,000 
240,000 



<1 
<1 



<10 
<10 



<20 
<20 



1,800 
780 



<10O 



2.3 



6JH 



35 



<2 



<1 



73,0CO 



12] 



<10O 



1.5 



<5 



53 



<2 



<1 



76033 



<10 



<10 
<10 



<1 



NA 



360 



<3 



<1 



NA 



190 



<3 



2eO,033_ 
263,033 



530 



<a2 



<20 



5,833 



<5 



<1 UJ 



240,000 



<1 



<10 



<20 UJ 



970 



<a2 



32 



8303 



<5 



<1 



270,000 



<1 



<10 



<20 



1,000 



1,370 



1349JvlW105 



03/1&O4 

V21U2iQ3 
C6'12/C8 



<10O 
-=100 
<10O 



1.5 
1.7 
2.5 



12 

lO 

12 J + 



47 J- 

36 
54 



-=2 
<2 
■=2 



<1 

<1 
■cl 



36,000 
75,0CO 
79,000 



-=10 

11 

■elO LQ 



■=10 

<10 
■=10 



1.1 
<1 
■=1 



NA 
NA 
NA 



360 
6C0 
590 



-=3 
<3 
■=3 



180,000 
163,033 
150,000 



310 
340 
380 



<:0.2 

<a2 

■=0.2 



-=20 
<20 
■=20 



11,000 
13,0CO 
15,000 



-=5 

<5 
■=5 



■=1 
<1 UJ 
■=1 UJ 



150,000 
140,000 
160,000 



-=1 

<1 
■=1 



-=10 
<10 
■=10 



■=20 

<20 
;20 UJ 



1,260 
850 
920 



Off 09/03 



■=100 



45 



ID 



41 



<2 



<1 



82,0CO 



<10 



<10 



<1 



NA 



440 



<3 



180,033 



350 



«12 



<20 



16CC0 



<5 



<1 UJ 



200,000 



<1 



<10 



<20 



1,4 



Notes 

1 - Tie Ltfcaitified analytical methoiis) arefca'analyEesEetfoirned thinning in tie Second Quai'ter 2001. Tie analjrtical inethods used duniKi frsTious quarteis aie idesntified in tie respective quai'teriy lepoi'ts. 

2- Results of Am^ and Trust studies si^iport the hypotlssis that di^lveichiomiuni and leiravalaitchiDiiTiuniineasiiiEd in girjii^^ 
Hexavalentciiromium\^BSiiotiEtaiiedasaCOC(TiE&dwellaiiiRdllo, 2002e). 

3- Dnhking Water CleQni.goLeif el finmTalie7-6Cl6enniLs?dsDocumHit(EKI, Octoba-2002). 

a) Values obfainEd from Eiwiionmaital SaEeningLs?ds(ESL3> forDiinkiiKiWatei-(RWQCB, 2003b> 

GiDuiidwalea' sanies collected fiTjni all site inonitoni^ wells weie field filtered and analyzed, for dissolved metals. 

p^L - naciDgranis per liter 

m^L - nillllgrairs per hla' 

NA - Not ana^'zed 

"C3_" suffix <teEDtes a quallly control di^iiicatesan^dlewas salt to the conttollahoiatoiy. 



Gnmrdwfltr1kblES_B5-Bll Sarbiqjids 
3/4/3X6 
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Appendix C 

Previous Investigation Summary 

(From Others) 



ElASLAND,BOUCI<e<LEE, INC. 



^^^^ engineeis, scientists, economists 

A3H)±); C Fty.daz 



Table 10-2 

Excavation Soil Analytical Results, Section MT-6 

Fuel Distribution System Removal Report 



Presidio of San Francisco 



Sxniplc 

Design :iliun 

(depth)- 

dale 


Pclrokum Hydrncarhons by 
EPA 80!S Mihtiificii" (nig/kg') 


Tola 1 Petroleum 

Hydrocarbons 

by Iniinunaassay 

Img/kg) 


i-Carcinogenic PAHS'* by EPA 8310" (mg/kg) 


Tiital PAHs by 

Immunoassay 

(mg/kg) 




UiesFl Range 
(Ci;-C2-I) 


Fuel Oil R;inge 
(C:4-C3fi) 


unrhracenc 


pyrcne 


Bfni{i(li)- 
nuoraiu^iene 


fluoranlhtdc 


Ciiiystnc 


Toial 
CurcirmtJenic 




FM06039T01 

(S.Oi 

10/24/96 


NA' 


NA 


<I15 


NA 


NA 


NA 


NA 


NA 


NA 


<:5,0 




FM06039T02 

(6.0) 

10/24/96 


NA 


NA 


<115 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 




FM06040T0I 

(3-0) 

10/24/96 


NA 


NA 


<\\5 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 




FM06040T02 

(3,5) 

iO/24/% 


NA 


NA 


115 


NA 


NA 


NA 


NA 


NA 


NA 


<5,0 




FM0604iT01 

(3.6) 

10/16/96 


NA 


NA 


<115 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 




FM06041T02 

(3.0) 

10/24/96 


NA 


NA 


<115 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 




FM06042T01 

(3.0) 

10/16/96 


NA 


NA 


<115 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 




FM06042T02 

(3.0) 

10/16/96 


NA 


NA 


<I15 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 




FMO6043W0I 

(7.0) 

2/25/97 


NA 


NA 


<l.380 


NA 


NA 


NA 


NA ■ 


NA 


NA 


5.0 




FM06043W02 

(7.0) 

2/25/97 


NA 


NA 


^^ 


NA 


NA 


NA 


NA 


NA 


NA 


^■-' 




FM06043W03 

(8.5) 

2/25/97 


NA 


NA 


0^0 


NA 


NA 


NA 


NA 


NA 


NA 


am^ 




FM06043W04 

(4.0) 

2/25/97 




m^ 


>l,3li0 


<0.0I8 


0^' 


<0.018 


<0.018 


<0.OI8 


0.36 


m^ 




FM06043W05 

(6.5) 

2/25/97 


NA 


NA 


^1,380 


NA 


NA 


NA 


NA 


NA 


NA 


M* 





^{deplh) - Sample depih in feel below original ground surface 

'U.S. Environmental Protection Agency. 1996, Test Methods for Evaiuaiing Solid Waste. Physical/Chemical Methods, SW-846, Washington, DC. 

■iTig/kg - milligmms per IcilDgram 

"PAHs - polycyciic aromatic hydrocarbons 

■T^A - not analyzed 

checked by: (l-P. ^/^''v 



approved by;_ 



-V r 




i^^. 



^- ^1 - 7^ 



10-5 

Source: IT. 1 999. Fuel DU,nb,.ao„ System Closure Repor,. Presidio of San Frimdsco. Califontia. Volumes I throi^h i May Shaded 
values represent exceedence of cleanup level, ' j-™™ 



Table 10-3 

Stockpile Soil Analytical Results, Section MT-6 

Fuel Distribution System Removal Report 

Presidio of San Francisco 



Sample 

Designation 


Collection 
Date 


Total Petroieum 
Hydrocarbons 

by Immunoassay 
(mg/kg=) 


Total PAHs" by 
Immunoassay 

(mg/kg) 


Petroleum Hydrocarbons by 
EPA 8015 Modified' (mg/kg) 


Diesel Range 
(C10-C24} 


Fuel Oil Range 

{C24-C36) 


FM06040SO i 


10/30/96 


<100 


<5.0 


NA-* 


NA 


FM06040S02 


10/30/96 


<7I 


<1 


NA 


NA 


FM06040S03 


10/30/96 


<100 


<5,0 


NA 


NA 


FM06040S04 


10/30/96 


<7i 


<1 


NA 


NA 


FM0643S01 


10/16/96 


<71 


<l.3 


82 


<540 


FM064jS02' 


10/16/96 


<71 


<1.7 


51 


250 


FM0644SOI 


10/10/96 


>71 


>1 


NA 


NA 



°mg/kg - milligrams per kilogram 

■■PAHs - Polycyclic Aromatic Hydrocarbons 

'U.S. Environmental Protection Agency, 1 996, Test Methods for Evaluating Solid Waste. Physical/Chemical Methods. SW-846, 

Washington. DC. 

■^A - not analyzed 

'■FM0643S02 - duplicate of fM0643S0l 



checked by: 



approved by; 




Source: IT, 1999. Fuel Dismbu!ion Syaem Closure Report. Presidio of San Francisco. California, i'olumes 1 ihrougli 3. May. Shaded 
values represent exceedence of clean jp level. 
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Table 11-2 

Excavation Soil Analytical Results, Section MT-7 

Fuel Distribution System Removal Report 



Presidio of San Francisco 
(Page 2 of 3) 



Sum pi i: 

Designs linn 

(Jeptli) 

iliite 


Pctruieum Hydrocarbons by 
EPA 31115 Motlilied (mg'kg) 


Tol.il Petroleum 

Hytlrocarbons 

by Immunoassay 

(mg/kg) 


1 -^ ^/ 

Carcinogenic PAHs by EPA S310 (mg/kg) 


Total PAHs by 

Immunonssay 

(mg/kg) 




Ditscl Range 
(CI2-C24) 


Fuel Oil Range 
(C24-a6) 


BenzD(u>- 
4iilhrqccnti 


pyrene 


duoninlhcnf 


{luornnEhcnc 


Chljsene 


Toial 
Carcinogenic 




FM07045T03 

(4,0) 

11/12/96 


NA 


NA 


<S75 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 




FM07045T04 

(4.0) 

1 1/12/96 


NA 


NA 


<575 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 




FM07045T05 
(3,5) 
4/1/97 


NA 


NA 


<I15 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 




FM07046T01 

(2.5) 
3/20/97 


NA 


NA 


<115 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 




FM070-16T02 

12.5) 
4/15/97 


NA 


NA 


<i;5 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 




FMO7046T03 

(1.5) 

4/16/97 


NA 


NA 


<I15 


NA 


NA 


NA 


NA 


NA 


NA 


<5.Q 




FM07047T01 

(2.0) 

3/24/97 


NA 


NA 


<575 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 




FM07047T02 

(2.5) 

4/15/97 


NA 


NA 


<1I5 


NA 


NA 


NA 


NA - 


NA 


NA 


<5,0 




FMO7047TO3 

(1.5) 

4/16/97 


NA 


NA 


<115 


NA 


NA 


NA 


NA 


NA 


NA 


<5,0 




FM07048T01 
(2.5) 

3/25/97 


NA 


NA 


115 


NA 


NA 


NA 


NA 


NA 


NA. 


<5.0 




FM07048T02 

(2.5) 

4/15/97 


NA 


NA 


<1I5 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 




FMO7048TO3 

(1.5) 

4/16/97 


NA 


NA 


<115 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 




FM07049T0i 
(2.5) 

3/25/97 


NA 


NA 


<li5 


NA 


NA 


NA 


NA 


NA 


NA 


<5,0 




FM07049T02 
(2,0) 

4/17/97 


NA 


NA 


<1I5 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 




FM07049T03 
(2.0) 

II 4/22/97 


NA 


NA 


<n5 


NA 


NA 


NA 


NA 


NA 


NA 


<i,0 





Source; IT, 1999. Fuel Distribiilion System Closure Report. Presidio of San Francisco. Cniifornia. Volumes I liirough 3. May. Shaded 
values represent exeeedence ofcleanup level. 



Table 11-2 

Excavation Soil Analytical Results, Section MT-7 

Fuel Distribution System Removal Report 

Presidio of San Francisco 
(Page 1of3^ 



Sumpk 

Designation 

(liuptli)- 

iJntc 


Pctrulcum Hydroe.irbons by 
EP.A 8015 Modified' (ms/kg'] 


Total Petroleum 

Hydrociirbuns by 

Irti muttons Jay 

img/kg) 


Carcinogctiit PAHs" by EPA 8310'' (mg/kg) 


Tola! PAIfs by 

Immunoiissa)' 
(rag/kg) 




Diesel Range 
|C12-C:4) 


Fuel Oil Riinge 


Bfnio(n)- 
riii(hrn:cnc 


Itpnio(a)- 
pyrcnt 


nuuTiinthcnL: 


Benio(k|- 
fluurHtiTtipnc 


Cli r>sene 


Total 
CdrcinogFnii^ 




FM07043T02 

(3.0) 

10/16/96 


NA- 


NA 


<1I5 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 




FM07O43T03 

(5.0) 

10/22/96 


NA 


NA 


<1J80 


NA 


NA 


NA 


NA 


NA 


NA 


5.0 




FM07044T08 

(4.5) 

10/22/96 


NA 


NA 


<115 


NA 


NA 


NA 


NA 


NA 


NA 


<5,0 




FM07044T09 

(5.0) 

11/12/96 


NA 


NA 


<515 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 




FM07044T11 

(4.5) 
U /1 2/96 


NA 


NA 


<575 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 




FM07044TI3 

(5.0) 

11/12/96 


NA 


NA 


115 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 




FM07044T14 

(6.0) 

11/12/96 


NA 


NA 


<;375 


NA 


NA 


NA 


NA 


NA 


NA 


<5-0 




FM07044W01 

(6.5) 

2/24/97 


NA 


NA 


<115 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 




FM07044W02 
(6.3) 

2/24/97 


NA 


NA 


■■■>6,856 ^ 


NA 


NA 


NA 


NA ' 


NA 


NA 


^ 




FM07044W03 

(5-5) 

2/24/97 


NA 


NA 


>L\856 


NA 


NA 


NA 


NA 


NA 


NA 


■ >5.0i- 




FM07044W04 
(3-5) 

2/24/97 


NA 


NA 


<139 


NA 


NA 


NA 


NA 


NA 


NA. 


<5,0 




FM07044W05 

(4.0) 

2/25/97 


NA 


NA 


1^4^380 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 




FM07044W06 

(4,0) 

2/25/97 


NA 


NA 


<575 


NA 


NA 


NA 


NA 


NA 


NA 


<5,0 




FM07044W07 
(4,0) 

2/25/97 


NA 


NA 


<691 


NA 


NA 


NA 


NA 


NA 


NA 


<5,0 




FM07044W08 
(4.0) 

2/25/97 


NA 


NA 




NA 


NA 


NA 


NA 


NA 


NA 


'^0-* 




FM07044W09 

(3.5) 

2/25/97 


1,300 


1.800 


mm^:-$ 


<O.0IS 


00 


<0-018 


<0,018 


<0.018 


0.30 


^B^ 




FM07M4W10 

(7.0) 

2/26/97 


NA 


NA 


<115 


NA 


NA 


NA 


NA 


NA 


NA 


<5-0 





Source: IT, 1 999. Fuel Distribution System Closure Report 
values represeni exceedence of cleanup level. 



Presidio of San Francisco, California, Volumes I through 3. May, Shaded 



Table 11-2 

Excavation Soil Analytical Results, Section MT-7 

Fuel Distribution System Removal Report 









Presidio of San Francisco 
(Paqe 3 of 3) 










Slim pic 

Dirsigmitlon 

(depth 1 

ll»1C 


Petroleum Hvdrocirbuui b» 
EP.\ 8015 ModiricJ (mg/ks) 


Tnlai Pelroleum 

Hydrocarbons 

b] Immunoassay 

(mg/kg) 


Carcinogenic PAHs by EPA 8310 (mg/kg) 


Total PAHs by 

Immunoassay 

(mg/kg) 


DitscI R;in<j>c 
(CI 2-04) 


Fuel Oil Range 
(C:4-C3G1 


Ben20(B)- 
dnrhmcene 


BpnEci(ii|- 
pyiTne 


nunmnthcne 


B^nEa{k)< 
Huuranrhcn? 


Chryacne 


Toul 
Gardnagenic 


FM07050T01 

(2.5) 

3/23/97 


NA 


NA 


<I15 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 


FM07050T02 

(2.0) 

4/17/97 


NA 


NA 


<115 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 


FM07050T03 
(2.0) 

4/22/97 


NA 


NA 


<I15 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 


FM0705IT02 

(2,0) 

4/17/97 


NA 


NA 


<I15 


NA 


NA 


NA 


NA 


NA 


NA 


<5.0 



^(depth) - Sample depth in feet below original ground surface 

''U.S. Environmenial Protection Agenc>'. 1996, Test Meihods for Evaluating Solid Waste. Physical/Chemical Methods, SW-846, 

Washington, DC. 

^mg/kg - milligrams per kilogram 

''PaHs - polycyciic aromatic hydrocarbons 

•■■NA - not analyzed 

checked by: C.9.^2''^^" 



approved by:_ 



m 



ir 



v^-'f^/ 



Source: IT, 1 999. FuelDi^tribiition System Closure Report. Pr^idio of San Francisco. California. Volume, I through 3 May Shaded 
values represent exceedence of cleanup level. ^ '^ oMuuea 
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Table 11-3 

Stockpile Soil Analytical Results, Section MT-7 

Fuel Distribution System Removal Report 

Presidio of San Francisco 



■■■" Sample 
Designation 


Collection 
Date 


Total Petroleum 

Hydrocarbons 

by Immunoassay 

(mg/kg') 


Total PAHs" by 
Immunoassay 

(mg/kg) 


FM07046S01 


4/15/97 


<62.5 


<1.0 


FM07046S02 


4/ i 6/97 


<62.5 


<1.0 


FM07048S01 


4/21/97 


62.5 


1,0 


FM07049S01 


4/21/97 


<62.5 


<!.0 



'^g/kg - milligrams per kilogram 

"■P.^Hs - Poiycyclic Aromatic Hydrocarbons 



checked bv: 7^ -^rr" V'^/j ^ 



approved by:_ 



/g^ 



^^f=^ 



-^■^■- • ir 



Source: IT, 190'). Fuel Dislribution System Closure Report. Presidio /if San Francisco, California. Volumes I ibrough J. May. Shaded 
values represenl exceedence of cleanup level. 



II -7 



TABLE 4-1 

SOIL SAMPLE RESULTS - ORGANICS PRESIDIO OF SAN FRANCISCO, BUILDING 1349 

(From Montgomery Watson, January 1995) 



BTEX (EP A 8240) 



Soil 


Depth 


TPH-Exiractable 


Benzene 


Toluene 


El tiyl benzene 


Xylene 


Boring 


(bqs) 


(EPA 8015 -modified) 


(uq/kQ) 


(uQ/kq) 


(uq/kq) 


(uo/kq) 




1349SB01 


1 


220Ja 


<5.0 


<1,0 


<5.0 


<5.0 


1349SB01 


5 


1,3Ja 


<5.0 


<1.0 


<5.0 


<5,0 


1349SB01 


10 


6.5 J a 


<5.0 


<1.0 


<5.0 


<5.0 


1349SB01 


13 


2.2 J a 


<5.0 


<1,0 


<5.0 


<5.0 


1349SB02 


4 


240 J 


<5.0 


<0,50 


<5.0 


<5,0 


1349SB0a 


5 


7.7 J a 


■<5.0 


<1.0 


<5.0 


<5.0 


1349SB02 


10 


<1,2 


<5 


<1.0 


<5.0 


<5.0 


1349SB03 


1 


63 J a 


■:5 


<0.50 


<5,0 


<5 


1349SB03 


5 


1-2 J a 


<5.0 


<0.50 


<5.0 


<5.0 


1349SB03 


10 


<1,1 


<5.0 


<0.50 


<5.0 


<5.0 


1349SB03 


15 


<1.1 


<5.0 


<0.50 


<5,0 


<5-0 


1349SB03 


20 


<1.1 


<5-0 


<0,50 


<5.0 


<5.0 


1 349SBD4 


1 


2.3 J a 


<5 


<0.50 


<5.0 


<5,Q 


1349SB04 


A 


1,8 J a 


<5 


<0.50 


<5.0 


<5.0 


1349SB05 


1 


980 J a 


=5 


<0.50 


■:5.0 


<5.0 


1349SB05 


5 


9,100 


<25 


<0.50 


220 


1,900 


1349SB05 


10 a 


6.4 


<5.0 


<0.50 


<5.0 


<5.0 


1349SB06 


1 


64,000 J a 


■«.2 


■:0,62 


<6.2 


<6.2 


1349SB06 


5 


13,000 


<27 


<0.54 


320 


2,000 


1349SB06 


10 


7,900 


^35 


<0.5D 


220 


1,700 


1349SB06 


16.5 


<1.1 


<5.4 


<0.54 


<5.4 


<5.4 


1349SB07 


1 


170,000 J a 


<25 


<0.50 


68 


1,100 


1349SB07 


5 


3,700 


<25 


<0.50 


90 


610 


1349SB07 


10 


2,700 


<25 


<0.50 


130 


940 


1349SB07 


15 


2,500 


<25 


■:D,50 


40 


310 


1349SB08 


1 


4 J a 


<6. 1 


<0.61 


<6.1 


<6.1 


1349SB08 


4.5 


2.7 J a 


<S.8 


<0.5B 


<5.8 


<5.8 


1349SB08 


10 


4Ja 


<6,2 


<0,62 


<6.2 


<6,2 


1349SBD8 


16.5 


<1.1 


<5.3 


<0.53 


<5.3 


<5.3 


1349SB09 


0,5 


4.6 J a 


<5.5 


<0,55 


■:5.5 


<5.5 


1349SB09 


2 


3.4 J a 


<5.5 


<0.55 


<:5.5 


<5.5 


1349SB09 


5 


1.5 J a 


<5.3 


<0.53 


<5,3 


<5-3 


1349SBD9 


10 


<1.1 


<5.4 


<0.54 


«5,4 


<5.4 


1349SB09 


15 


<1.1 


<B.5 


<D.55 


<5.5 


<5.5 


1349SBD9 


20 


2.4 J a 


<5.5 


<0.55 


<5.5 


<5-5 


1349SB10 


1 


160 J a 


<5,0 


<:0.50 


<:5.0 


<5.0 


1349SB10 


3 


1.5Ja 


<5.0 


<0,50 


<5,0 


<5-0 


1349SB1Q 


5 


1.4 J a 


<5.0 


<D.50 


<5.0 


<5.0 


1349SB10 


6 


I.Ua 


<5,0 


<0.50 


<5.0 


<5.0 


1349SB10 


10 


2.5 J a 


<S.O 


<0.50 


<5.0 


<5.0 


1349SB11 


1 


59,000 


<31 


<0.S1 


280 


230 


1349SB11 


5 


1,900- 


■=28 


<1.1 


180 


1,200 


1349SB11 


9 


2,000 


=28 


<0.56 


89 


620 



TABLE 4-1 
SOIL SAMPLE RESULTS - ORGANICS PRESIDIO OF SAN FRANCISCO, BUILDING 1349 

(From Monlgomery Watson, Janjary 1 995) 











BTEX (EP A 8240) 






Soil 


Depth 


TPH-Exiraclable 


Benzene 


Toluene 


Elhyl benzene 


Xylene 




Borino 


(basl 


(EP A S015- modified) 


(uq/kQ) 


(ug/kg) 


(uq/kq) 


(uq/kq) 








1349SB12 


1 


13 Ja 


<5,0 


<0.50 


<5.0 


=50 




1349SB12 


5 


4,000 


<500 


<0.50 


620 


8,300 




1349SB12 


10 


5,300 


<25 


<0.50 


150 


1,400 




1349SB12 


15 


3,100 


<25 


<D.50 


99 


760 




1349SB12 


20 


2.6 J a 


<5.0 


<0.50 


<^5.0 


=5.0 




1349SB13 


1 


31 J a 


<5,S 


<1,2 


<5.8 


<5,8 




1349SB13 


5 


4,300 


<30 


<0,61 


250 


210 




1349SB13 


10 


1,500 


<21 


<0.54 


72 


550 




1349SB14 


1.5 


77 J a 


<6,0 


<6.0 


=6.0 


=6,0 




1349SB14 


5 


2.8 J a 


<5.4 


<5.4 


<5.4 


<5,4 




1349SB14 


10 


17 Ja 


<5.4 


<5.4 


<54 


<5.4 




1349SB14 


15 


I.Ua 


<5 3 


<5,3 


<5.3 


<5,3 




1349SB15 


1.5 


19Ja 


<5.8 


<5.8 


<5.B 


<5.8 




1349SB15 


5 


4.4 J a 


<5-4 


<5,4 


<5.4 


<54 




1349SB15 


10 


2.5 J a 


<5,2 


<5,2 


<5,2 


<5.2 




1349SB16 


1 


9.6 J a 


<5,6 


<5,6 


<5.5 


=5,6 




1349SB16 


5 


<1,1 


<5,6 


<5-6 


<5.6 


7,3 




1349SB16 


10 


<1.1 


<5.5 


<5,S 


<5.5 


=5,5 




1349SB16 


15 


<1-1 


<5.6 


<5.6 


<5.6 


<5.6 




1349SB16 


20 


1.3 J a 


<5 6 


<5.6 


<5.6 


=5,6 




1349SB17 


1 


16 J a 


<5 4 


<5.4 


<5.4 


=5,4 




1349SB17 


5 


2Ja 


<5.6 


<5.6 


<5.6 


=5,6 




1349SB17 


10 


1.9Ja 


<5.5 


<5,5 


<5.5 


<5.5 




1349SB17 


15 


I.Ua 


<5.4 


<5,4 


<5.4 


=5,4 




1349SB17 


20 


<1.1 


<5.3 


<5.3 


<5,3 


<5.3 




1349SB18 


1 


95Ja 


<5,8 


<5.8 


<5.8 


=5.8 




1349SB13 


5 


2.2 J a 


<5.7 


<5,7 


<5.7 


=5,7 




1349SB18 


10 


1.3 J a 


<5.4 


<5,4 


<5,4 


13 




1349SB1B 


15 


<1,1Ja 


<5.7 


<5.7 


<5.7 


=5,7 




1349SB19 


1 


4.6 J a 


<5.4 


<5,4 


<5,4 


=5,4 




1349SB19 


5 


1,6Ja 


<5.7 


<5.7 


<5,7 


<5.7 




1349SB19 


10.5 


1.4 J a 


<5.3 


<5.3 


<5.3 


<5.3 




1349SB19 


15.5 


1.1 Ja 


<5,2 


<5.2 


<5.2 


=5,2 




1349SB20 


1.5 


18Ja 


<5,5 


<5.5 


=5,5 


<5.5 




1349SB20 


5 


1.6Ja 


<5.7 


<5,7 


<5.7 


=5,7 




1349SB20 


10 


1,3 J a 


<5,7 


<5.7 


=5.7 


<5.7 




1349SB20 


15 


1.1 Ja 


<5,5 


<5,5 


<5 5 


=5,5 




1349SB20 


20 


1.6 J a 


<5,6 


<5.6 


=5 6 


<:5.6 




1349SB21 


2 


15,000 


<570 


1,100 


2,600 


20,000 




1349SB21 


5 


5,400 


<61 


130 


840 


4,600 




1349SB21 


10 


1,700- 


<55 


110 


240 


2,000 




1349SB21 


15 


1,400 


<56 


64 


150 


1,300 




1349SB21 


20 


1,300 


<55 


<55 


100 


580 




1349SB21 


26 


510 


<53 


<53 


=53 


55 




1349SB21 


30 


370 


<54 


<54 


=54 


=54 





a Hydrocarbon pattern in the sample appears as an unknown mixture atypical of fresh diesel fuel. Quantitation is based on a diesel reference 
from n-CIO through n-C24 only. Since these data do not have a specific standard, the detected amount is considered an estimate, 
J -The analyle was positively identified; the associated numerical value is the appnaximale concentration of the analyte in the 
sample. 



Table 4-Z 

SOILSAMPLE RESULTS - METAL5 PRESIDIO OF S:W KRjUJCISCO. BUILDING I34fl 

(From Montgomeiv Watson, Jsnusiy 1995) 



SOIL 


DEPTH 














METALS 














BORING 


































Arsenic 


BeryUiiun 


Cadmimn 


Chramiuin 


Copper 


Iron 


Lead 


Manganese 


Mercury 


Nickel 


Selenium 


Vanadium 


Zinc 






(EPA 7061)1 


(EPAWllO) 


lEPAWmi 


(EPflSOlO) 


(EPA6D1U) 


1EPA6OE0) 


(EPA601UJ 


iEPA«Hm 


(EPA 747 LI 


(EPA Wl 101 


(EPA 77WJ 


(EPA 6010) 


IEPA60I0) 




(bBS) 


(me/tg) 


(iiig*g) 


(mg/ks) 


(TUg/kfi) 


(mstsl 


(miAal 


(raeAgl 


(ni&l;s> 


(malk^) 


(meligl 


( mg(T*gi 


(m^al 


(Tralka) 


1349SB01 


1 


n 


68 


■:0 57 


36 6 


33 1 


35,500 


22.8 


371 


=011 


74.4 


=1 


77 4 


47 4 




5 


■1.3 


94 


0.55 


64 4 


141 


42.7-00 


23.2 


612 


=011 


88.2 


=1 


50.2 


212 




10 


4.2 


65 


fD54 


35 7 


74 2 


40.500 


18 4 


483 


=0 11 


31.3 


=10 


46 3 


113 




13 


6 1 


0.54 


<0 54 


55 


71 


is.non 


IB9 


33! 


=0 11 


104 


=10 


50 5 


15S 


ntiSBDl 


4 


3 


48 


«0 57 


iin 


22 3 


31,500 


123 


4112 


=0 II 


39. B 


=0 50 


85 5 


37 




5 


>4 


0.37 


<1.55 


91 2 


15.7 


;*.30D 


85 


275 


=0 11 


53 7 


=1 


66 7 


31 5 




10 


57 


2 


<0 5S 


45 6 


84 3 


37,300 


21 3 


3E9 


<0 12 


96 9 


=1 


49 3 


135 


13-13SB03 


1 


3.5 


<0 3L 


<05l 


108 


26 9 


20.500 


34 4 


409 


=0 10 


127 


■0.30 


41.8 


74 1 




s 


3 


0.36 


to 56 


116 


174 


3U00 


149 


803 


=0 11 


99 


=0.50 


82,5 


35 4 




](1 


S2 


1 5 


■CO 57 


443 


72 


37,200 


21 6 


196 


=011 


84,5 


=0,iO 


68.5 


113 




15 


134 


0S2 


63 


34 7 


74 9 


47,401) 


39 9 


2,390 


<0 11 


163 


=0.50 


58.2 


137 




20 


8 1 


0.56 


<0 54 


45 2 


75 1 


-17,11)0 


23 3 


526 


=0 11 


125 


Q.JO 


42 6 


135 


B4^SB04 


1 


27 


42 


<0.56 


120 


44 


28.M0 


123 


611 


=0 11 


100 


■oso 


72 5 


63 




4 


56 


1 4 


to 55 


45 6 


146 


37,100 


11 6 


238 


=0 11 


53 3 


(J Jd 


47 7 


191 


I349SB05 


f 


4 


39 


■:D.55 


iI6 


15.4 


32.460 


4^: 


196 


=oi] 


74 


OSO 


32.4 


86 9 




5 


64 


1.2 


■=0.54 


26.9 


319 


16JM 


S3 6 


=OI] 


41 3 

37 7 


<O.S<l 


36 7 


42 3 
02 7 


10 S 


9 7 


1.8 


■40 56 


35 


59 2 


26.0 Wl 


20 3 


133 


=OII 


5(1 


41 5 


1 3493300 


I 


4.S) 


<0.25 


■C0.S2 


.V-', i" 


26.700 


17.3 


237 


=0.12 


42.2 


=0.62 


669 


49 3 




s 


35 


65 


<0 54 


"iif. 


IC 3S.2 


20.000 


114 


13! 


=0.11 


31 7 


=0 54 


30 5 
27 9 


57.9 


10 


11 


35 


■also 


44.7 


22 B 


15,600 


76 


65 2 


=0.10 


27 9 


■■■0 50 


66 I 




I6S 


64 


72 


54 


36 5 


S3 1 


35,100 


17 ] 


535 


=011 


73 8 


-■■! i ■■ 


59 3 


129 


I349SB0? 


1 


2,9 


■=023 


<0.57 


57 1 


7.1 


14,900~' 


35.7 


134 


-=0 11 


34 


=0 50 


■'32 1 


so.y; ! 




5 


27 


i.l 


<0.54 


33.9 


54.6 


33.100 


13 


; 195 


<0 II 


55 2 


50 


42.3 


82 3 




!0 


l.S 


1> 


<1,S3 


31 8 


33 4 


30,000 


13 6 


262 


=011 
•-■(1 u 


43.3 
65 J 


0.50 


43 


87.9 


15 


56 


0S9 


=0.53 


32 4 


38 8 


30.400 


19 9 


337 


=0 50 


46 7 


31 3 


1349SB08 


1 


39 


24 


■=0 61 


55 4 


125 


20,100 


11 


377 


=0 12 


41 9 


=0.61 


50 B 


37 4 




45 


38 


=0 23 


<0.5S 


86 3 


84 


24,400 


101 


377 


=0 12 


74 6 


=0 53 


54 1 


27 7 




10 


<0 62 


44 


=0 62 


113 


33 1 


13,000 


179 


173 


09 


55 7 


=0.62 


30 2 


72.2 




16 5 


46 


14 


<0 53 


54 1 


45 5 


23,400 


18 


2 J' 


=0 11 


46 5 


=0.53 


52 9 


73 7 


134')BB09 


05 


3 


34 


■:0.55 


B7 9 


50 8 


29,200 


126 


995 


=0 11 


110 


=0 55 


66.7 


71 9 




2 


36 


041 


=0 55 


34 3 


30 1 


27.S00 


II 6 


647 


=0 11 


60 4 


=0 55 


71.3 


44 9 




5 


3 1 


021 


=0 53 


9S6 


13 


26.100 


136 


145 


=0.11 


48 8 


=0 53 


73.6 


28 7 




10 


3 


OS 


=0 54 


73 2 


57 5 


47 .500 


125 


260 


=0.11 


43 3 


=0.54 


130 


91 5 




15 


24 


1 9 


=0 55 


57 4 


55 


42.300 


78 


516 


=0.11 


69.3 


=0 55 


SI 9 


90 6 




20 


105 


1 8 


=0 55 


45 


67 S 


33.300 


25 9 


R2I 


=0 11 


111 


=0 55 


53 


103 


1349SB10 


! 


4 '; 


, 0.43 


.=0,56 


922 


23.7 


31.100 


12 1 


1,020 


:^M 


SS-^sSii"*- 


•^A" 


t™ '5 8 
62.1 


61. g 

32 8 


3 


3 


23 


=0 55 


80 1 


14 1 


24,600 


82 


398 


=0.11 


661 


50 




5 


29 


■=0 22 


=0.56 


M9 


14 


26,000 


157 


361 


<0 11 


67 8 


O.50 


66.3 


n 




6 


3 


22 


=0 55 


97 


12 1 


2S,S0O 


85 


338 


<0 11 


65 3 


=0 50 


79103:00 


33 9 




10 


7 


2 [ 


■;0 52 


82 1 


75 9 


5s,aoo 


29 6 


240 


=0 12 


124 


=0 50 


IIS 


12! 


I34WBI 1 


! 


3.2 


<0.2J 


=0 61 


76 9 


15.3 


23 .POO 


12.2 


209 


=012 


39,6 


61 


63 5 


96 5 




5 


45 


i 2 


<0,S5 


24 6 


27 6 


15,500 


9 


125 


=0 U 


23 2 


=11 


27 5 


38.9 




9 


93 


L4 


=0 56 


IQ Q 


49 7 


29,500 


27 


201 


=0. I[ 


40 7 


=0 55 


38 J 


67 6 


13498B12 


1 


43 


47 


=*.S7 


■>6 4 


179 


31,900 


154 


43 B 


■=0 11 


65 5 


O 50 


75 3 


5S3 


i 


42 


1.4 


=0.55 


36 4 


36 9 


29,600 


13. B 


140 


=0 11 


42 3 


50 


■16 7 


58 




10 


9.5 


23 


OSS 


48 2 


83 


44,700 


23 1 


330 


=0.11 


52 1 


=0.50 


52 7 


7J 5 




15 


126 


1.6 


=0.57 


404 


87 1 


47.200 


33 3 


465 


=0 11 


92 3 


=0 50 


61 5 


139 




20 


3 I 


68 


=0.59 


117 


55 


34, 1 00 


19.5 


469 


<0.12 


89 6 


=0 50 


60 2 


145 


n49SBI3 


7 


2.9 


03.23 


=0 5B 


87 


124 


23 J 00 


10 1 


301 


<ffl.l2 


49 2 


=1 2 


66 


10 8 




5 


17^ 


17 


=0 61 


45 


73 1 


46,«00 


26 9 


193 


0.^' 


606 


061 


95 


B7 9 




JO 


3.1 


L7 


=0.54 


25 1 


47 7 


22.SO0 


21.3 


235 


=0.il 


33.2 - 


54 


37 1 


66.4 



HighlJghEed samples havesubsequenUy been removed during excavation of TPH impacied aoits. 



TABLE 4-3 

STATISTICAL SUMMARY OF SOIL RESULTS 

PRESIDIO OF SAN FRANCISCO, BUILDING 1349 

{From Montgomery Watson, January, 1995) 







Sample Statistics 


Quartile Means^ 


No. of 
Positive 
Samples 


Minimum 


Maximum 


Averaqe 


Std. 
Deviation 


Skewness 


0-25% 


25-50% 


50-75% 


75-100% 


Arsenic 


50 


<0.62 


17.3 


5.1 


3 


1.8 


4.8 


5.2 


4,7 


5.8 


Chromium 


51 


24.6 


120 


65.7 


30 


OJ 


70 


74 


72 


45 


Copper 


51 


7.1 


146 


44 


31 


1.3 


52 


55 


30 


41 


Iron 


51 


13,000 


58,000 


31,437 


9,703 


0.5 


35.900 


31 ,685 


28,123 


29,925 


Lead 


50^ 


7.6 


39.9 


18 


8 


1 


18 


17 


17 


19 


Manganese 


51 


17.3 


2,390 


414 


365 


3.4 


551 


441 


438 


208 


Nickel 


51 


27.9 


163 


70 


30 


0.9 


81 


80 


68 


48 


Vanadium 


51 


27.5 


130 


60 


21 


0.9 


70 


59 


60 


50 


Zoic 


51 


27.7 


212 


80 


43 


1 1 


86 


94 


62 


74 


TPHc 


44 


<1 


170,000 


6,976 


28,130 


5 


<1.1 


3.5 


740 


28,842 


Ethyl benzene 


15 


<5 


620 


55 


146 


1.9d 


<5.1 


<5.3 


670 


1,741 


Xylenes 


15 


<5 


8,300 


428 


1,981 


3 3d 


<5.1 


<5.3 


95 


222 



Notes 

a Quartile means shown for metals are the average metal concenttations corresponding to the TPH quartiles. 

b Maximum concentration detected, 126 mg/kg, was not included in the calculation as explained in the text. 

C When TPH-Diesel is non-detect, TPH-Unknown is used in the calculation. 

d Skewness for ethylbenzene and xylenes would be 2.8 and 5.0, respectively if ND values were included. 



TABLE 4.4 
GRAB GROUNDWATER SAMPLE RESULTS PRESIDIO OF SAN FRANCISCO, BUILDING 

(From Montgomery Watson, January 1995) 



349 



Sample ID 


1349SB09 


1349SB19 


Depth where qroundwater was encountered^ 


34 feet bqs 


39 5 feet bqs 




Organics (ug/l) 


TPH -Extractable 


IIO^J 


110,000 


Benzene 


<0.5 


<5 


Toluene 


<0,5 


<5 


Ethylbenzene 


<0,5 


<5 


Xylenes 


<0.5 


50 


Metals (mg/I) 


Arsenic 


<0,005 


NA'^ 


Beryllium 


<0.002 


NA 


Cadmium 


<0.001 


NA 


Chromium 


1,6 


NA 


Copper 


0.012 


NA 


Iron 


31.1 


NA 


Lead 


<0.0032 


NA 


Manganese 


3.8 


NA 


Mercury 


<0.0002 


NA 


Nickel 


3.4 


NA 


Selenium 


<0.005 


NA 


Vanadium 


0.03 


NA 


Zinc 


0.066 


NA 



Notes: 

a Depth at which groundwater was encountered may not be the same as the 

groundwater table since recharge rates at the two soil borings were unknown. 

b The hydrocarbon pattem of this sample represents an unknown mixture of fuel 

atypical of fresh diesel fuel. Quantitation is based ona diesel reference from 

n-CIO through n-24 only. Since these data do not have a specific standard, 

the detected amount is considered an estimate 

c Not analyzed. 

J - The analyte was positively identified; the associated numerical value is the 

approximate concentration of the analyte in the sample. 



TABLE 3.3 
SOIL SAMPLE ANALYTICAL RESULTS - TPH.EXTRACTABLE (TPH-E) 

BUILDING 1349 ASI 
(From Montgomery Watson, May 1996} 



Soil 


Depth 


TPH-E 


Soil 


Depth 


TPH-E 


Borinq 


(ft bgs) 


(mg/kg) 


Boring 


(ft bps) 


(m/l<g) 


1349SB23 


5 


3.5 


1349SB26 


5 


13 




10 


3.3 




10 


3.8 




15 


1.9 




15 


1,7 




20 


<1.1 




20 


<1.2 




25 


<1.1 




25 


1.3 




30 


<1.1 




30 


1.5 




35 


<1 




34 


<1 




40 


28 




40 


1.8 




45 


27 




45 


58 




50 


49 




50 


<1.2 




58 


16 


1349SB28 


5 


7.1 


1349SB24 


5 


93 




10 


<1.2 




10 


<1.1 




15 


<1-1 




15 


<1.1 




20 


<1.1 




20 


<1.1 




25 


<1.1 




25 


<1.1 




30 


<1.1 




30 


<1.1 




35 


2.5 




35 


<1.1 




40 


1.6 




40 


<1.1 




45 


18 




45 


<1.1 




50 


120 




50 


4.1 


1349SB29 


5 


3.6 


1349SB25 





6 




10 


1.2 




5 


7,7 




15 


<2 




10 


1.8 




20 


<1,2 




15 


<1 




25 


<1,2 




20 


<1.1 




30 


<1,1 




25 


<1.1 




35 


<1,2 




30 


<1 




40 


<1,2 




35 


330 




45 


<1,1 




40 


990 


1349SB30 


5 


2,2 




45 


880 




10 


<1,3 




50 


2-5 




15 
20 
25 
30 
35 


1.8 

<1,1 
<1,1 
<1,1 
<1.1 



Notes: 

TPH-E quantified as diesel using USEPA Mettiod 8015 Modified 

ft bgs - feet below ground surface 

mglkg - milligrams per kilogram 



TABLE 3-5 



GROUNDWATER GRAB SAMPLE ANALYTICAL RESULTS - BTEX AND TPH-E 

BUILDING 1349 ASI 
(From Montgomery Watson, May 1996) 



Boring 


Benzene 

(ug/L) 


Toluene 

(ug/L) 


Ethylbenzene 

(ug/L) 


Total Xylenes 

(ug/L) 


TPH-E 

(ug/L) 


1349SB22 


<0.5 


<0.5 


<0.5 


<0.5 


1,300 


1349SB23 


<0.5 


<0.5 


<0.5 


<0.5 


<50 


1349SB24 


<0,5 


<0-5 


<0.5 


<0.5 


<50 


1349SB25 


<0.5 


<0.5 


2,9 


12 


24,000 


1349SB26 


<0.5 


<0.5 


<0.5 


<0.5 


<50 


1349SB27 


<0.5 


<0-5 


<0.5 


1.1 


4.7 


1349SB28 


<0.5 


<0,5 


<0,5 


<0.5 


<50 


1349SB29 


<0.5 


<0.5 


<0.5 


<0.5 


<50 


1349SB30 


<0.5 


<0.5 


<0.5 


<0.5 


<50 


Phase 1 Investigation 

(August 1993) 


1349SB09 


<0.5 <0.5 


<0.5 


<0.5 


110 


Phase 2 Investigation 

(Februat7l994) 


1349SB19 


<0,5 


<0.5 


<0.5 


50 


110 



Notes: 

BTEX - Benzene, toluene, ethylbenzene. xylenes using USEPA Method 8020 

ug/L - micrograms per liter 

TPH-E - Total petroleum hydrocarbons-extractable quantified as diesel u 
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Appendix D. Evaluation of OCR Properties and 
Occunence 

As discussed in Section 2 of this Building 1349 Study Area Corrective Action Plan (CAP), organochlorine 
pesticides (OCPs) have been consistently detected at relatively low (and often laboratory- qualified as estimated} 
concentrations at one monitoring well, 1349MW100. The following subsections discuss typical uses, physical 
and chemical properties of OCPs, and their relation to the observed concentrations at the Study Area. 

D.l Physical and Chemical Properties and Mobility of OCPs 

OCPs historically were developed to effectively control animal or insect pests and are highly toxic. The use of 
many OCPs in the United States has been generally discontinued since the early 1970s with the exception a few 
such as aldrin, dieldrin, chlordane, and endrin which were used for limited and specific use until the mid- to late- 
1980s. OCPs were designed to be applied to the general ground surface, either spread as a granular solid or by a 
liquid carrying agent, where it would remain for long periods of time. To achieve this goal, OCPs were 
designed to be relatively insoluble and nonvolatile, and have a strong affiruty for organic carbon. Thus, OCPs 
have a tendency to be veiy stable in the envirormient and do not migmte in groundwater for significant distances 
under normal transport mechanisms. 

The properties of the OCPs which directly affect their fate in the environment include: 

• Water Solubihiy (S^,): S^.. is the satnraled concenbalion of the aan^wnnd m vrater at a given 
leaperature and pressure. Conponnds with Mgh Sj tend to desorb ftorn soil and sediment, are less 
htely Id volatilize from water, and are susceptible to hiodegradaliorL 

• Henry's Law Constant (K-): K^ is the ratio of fhe partial pressure of a con^wund in air to the 
concenliation of fhe conpaund in water at a given tHrrperature under eqinlibriinn condilions. Kh 

indicates the relative volatility of the coirstituent 

• Soil partition coefficient {K ^ c ): K^ ,; is liie ratio of fhe adsoiiied chemical per unit weight of organic 
carton Id 1i^ aqueous solute concenbaliorL This indicates fhe tendency of a constituent Id hand to 
particles corrlaining organic carborL Thus, constituents with a higher K^ z wiU also tend Id move more 
slowly than groundvrater flow as dissolved conslituerrls wiU soib onto aquifer rralerials. High K^ c of 
OCP constituents turns them toward sorbing to aquifer materials. 

The following table summarizes the physico-chemical properties of OCPs (Montgomery Watson, 1991). The 
physico-chemical properties of benzene, anotlrer more mobile Study Area chemical of concern (COC), is also 
included for comparison. 



C ODstituent 


Sw (iii^L) 


Kh (aliii- 
luViiK^) 


Koc 


Alpha-BHC 


1.63 


5.3xl0-- 


1,901 


Beta-BHC 


0.24 


2.3 X lO"' 


3,573 


Gamma- BHC 


21.3 


2.5 xlO"' 


1,901 


C hlordane 


0.056 


4.8 X 10"' 


371,535 


DDD 


0.09 


2.2x10"' 


239,883 


Dieldrin 


0.2 


5.8 X 10"' 


35,481 
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C onstituent 


Sw (iii^L) 


K)i (aliii- 
inViiM^) 


Koc 


Benzene 


1,780 


5.5 xlO-" 


100 



As a group, the OCP constituents exhibit very low S',v and Kg . They also have very Mgh Kjc- Thus the 
behavior of the OCP constituenls would be described by their strong psefeience for beiiig sorbed to aquifer 
rrBterials and by very slow and hrrited migration in the dissolved plese. Relatively speaking, benzene would be 
more preferably associated wilii the dissolved phase and would volatilize morB readily. In the enviionment, 
OCPs would only be expected to occur in groundwater in the immedialB vicinily of a source. 

Another potential mechanism for OCP migiation in groundwater is colloidal transport. However, prior studies 
corrpleted at tiie Ftesidio indicate a general absence of OCPs sorbed to colloids or suspended solids in 
groundwater at Ihe Study Ar^a As part of a separate study, split groundwater sarrples were collected from 
monitoring well 1349MW100. One sarrple was directly analyzed as collected while a dijjhcate was subjected 
to cenhifugation to r^uce the amount of suspended solids and colloids in the sarrple (BBL, 2004). The 
sarrples from well 1349MW100 wero analyzed for OCPs as well as other parameters. The resulls of the analyses 
indicate Ihat the concentrations of OCPs tiiat were detected in lire nonnal sarrple ahquot were generally 
rrHrginaUy reduced in tiie centilfuged atiquot The absence of signtficairt reiuction in concentration of OCPs in 
the centiiguged atiquot indicates that OCPs were not sorbed to suspended soUds or colloids. 

D.2 Data Quality and Occurrence of OCPs at the Study Area 

The following subsections discuss analytical data quality' issues that may affect observed OCP data at the Study 
Area as well as possible scenarios for the occurrence of OCPs at the Study Area. 

Analytical Data Quality Summary for OCPS at Study Area 

OCPs ar^ quantified using U.S. Environmental Protection Agency (USEPA) SW-846 Method 8081A, which is a 
dual-column gas chromatography method. Sample extracts are analyzed in both columns and the more 
conservative (i.e., higher) result from the iwo columns is the laboratory reported concenbation. By method, a 
relative percent difference (RPD ) of less than or equal to 40% is acceptable and the higher result is reported. 
The labomtory reporting limits (RLs) for OCPs are relatively low. The following summarizes cleanup levels 
and laboratory RLs for OCPs detocted at the Study Area: 



CoDstitueat 


Cleanup Level 

big/L] 


Reporting Limit Ifig/L] 


5-BHC 


0.3 


0.05 


DDD 


0.15 


0.01 


DDE 


0.10 


0.01 


DDT 


010 


0.01 


Aldrin 


0.05 


0.05 


Chlordane 


0.1 


0.05 


Dieldrin 


0.5 


0.05 


Endrin 


2 


0.01 


y-BHC (Lindane) 


0.2 


0.05 


Heptachlor 


0.01 


0.025 



Study Area cleanup levels are discussed in Section 3.2. 



ELASlAND,BOUCI<E.LEE, INC. 



3^4105 

ApjHiidii D Fiml.dQC 



engineeis, scientists, economists 



D-2 



It should be noted liiat neariy all detEctions of OCPs in weJl 1349MW100 were laboiatoiy qualified. The 
n^oiily of the laboratoiy qualifications were either "C"-, "]+"- or "J-"- qualified (or (X)mhina1ioiis thereof). 
The descilplioiB of coramDnly observed laboratoiy qualificalions are as follows: 

J - The analyte was positively identified; the associated numerical value is biased low due to a low surrogate 
recovery and should he considered an approximate concentration of the analyte in the sample. Data were 
qualified if the continuing calibration samples had two compounds with percent differences less than -15%. 

J + The analyte was positively identified; the associated numerical value is biased high due to a high surrogate 
recovery and should be considered an approximate concentration of the analyte in the sample. Data were 
qualified if the continuing calibration samples had two compounds with percent differences less than 
+15%. 

C Presence confirmed, but confirmation concentration differed by more than a factor of two. 

J The analyte vifas positively identified; the associated numerical value is an approximate concentration of 
the analyte in the sample. 

U The analyte was analyzed for, but was not detected above the reported sample quantitation limit 

Of particular significance are the numerous C-qualified data observed. C-qualified data indicate that the results 
of the dual-column analysis varied by more than two times (100%) and, by method, tire highest concentration is 
reported. Therefore, the lower observed column concentration was at least half of that reported. In many cases, 
C-qualified data had reported concentrations in excess of the appropriate cleanup levels for the Study Area. In 
reality, the actual concentration of a C-qualified OCP may have been lower than that reported. 

Some data quality issues observed in laboratory analysis may also be related to interferences associated with 
high turbidity in submitted groundwater samples. As noted in Section 2, the specific yield of a majority of 
Study Area wells is very low. This is tine at well 1349MW 100. A review of field sampting logs indicates that 
during the seven quarterly sampling events, well 1349MW100 was dewatered during purging and sampling at 
least three times. On several occasions following purging, the well was left for an extended period of time to 
allow groundwater to recharge the well so that sufficient sample volume could be collected (Treadwell & RoUo, 
2004). During the sampting events that required the well to recharge after dewatering, recharge took between 
approximately six houis to approximately 18 hours. In two of these cases, groundwater samples were collected 
the day after initial well purging began. Corrsequentiy, observed turbidity' in the collected sample was 
sometimes relatively high (noted to be greater than >1000 NTU). Even during sampling events that took less 
than an hour to purge and sample, observed turbidity of samples was noted to be as high as 786 NTU. 

Summary of Possible Occurrence of Orqapochlorine Pesticides 

As described below, the occurrence of OCPs in Study Area monitoring well 1349MW100 is inconsistent with 
water quality observed in other Study Area wells. While OCPs have been detected in four other wells located 
generally to the west of 1349MW100, those detections were not repeatable and were labomtory qualified 
concentrations shghtiy above their detection limits. No known uses of OCPs at the Study Area were 
documented in previous SI reports or from general knowledge of Study Area or general Presidio activities. 
Presidio-wide OCP occurrences in soil and groundwater data were also evaluated, particularly for the 
Directorate of Engineering and Housing (DEH) Stiidy Area (Dames & Moore, 1997; MACTEC, 2003; and 
Treadwell & Rollo, 2004). The DEH Study Area included a main Presidio Facility' for mixing, cutting, and 
storing pesticides for general Presidio-wide application purposes. Relatively high concentiatiorrs of various 



ELASlAND,BOUCI<E.LEE, INC. 

3'*'t>5 engineeis, scientists, economists D-3 

ApjHiidii D Fiml.dQc 



OCPs were detected in shallow soils (<2 feet deep) at the DEH Study Area Despite known shallow soil 
sources, only one OCP, dieldiin, was detected once at a concentialion of 0.04 micorgrams per liter (iig/L) at one 
DEH Study Area well in 1992. 

In consideration of the above factors, several possible scenarios were developed for the occurrence of OCPs 
observed in well 1349MW100. The following summarizes some possible sources forfhe OCPs observed in well 
1349MW100: 



Possible Source of OCP at Study Area 


Discussion of Viability of Source Model 


General application of pesticides on ground 
surface at the Study Area. 


OCPs are consistentlv observed at well 
1349MW100. Additionally, one non- 
repeatahle detection of an OCP in each of four 
wells located generally to the west of well 
1349MW100 in Fonner Fill Site 5 (wells 
1349MW101, 1349MW102, 1349MW03R and 
LF5G W 104) have been documented 
(Treadwell & Rollo, 2004). If general 
application of OC Ps in the Study A rea 
occurred, more wide-spread and persistent 
detectiorrs would be expected. Therefore, this 
possible source is unlikely. 


Undocumented "cutting" or mixing of the 
pesticides with diesel from the former 
dispenser area of tiie Study Area at the eastern 
edge of Washington Boulevard. 


There were two known areas in the DEH Study 
Area that were used for pesticide mixing, 
cutting, and storage. Building 269 in the DFH 
Study Area was constructed for storing and 
mixing of pesticides used at the Presidio. 
A Ithough plausible, there has been no 
documentation or direct evidence that mixing, 
cutting, or storage of pesticides occurred at the 
Study A rea. 


Elevated concentrations of OCPs in fill 
material used in former Area 2 and Area 3 
corrective action excavations. 


Fill material used for fomier A rea 2 and A rea 3 
is described as controlled density' fill and clean 
sand. Soil samples for OCP analysis have 
never been collected at the Study Area, 
including no samples of the fill material. OCPs 
may have been introduced from the fill material 
to the deeper portions of the well 1349MW100 
borehole during drilling. Migration of OCPs 
from overlying fill material to the underlying 
aquifer is unlikely given physico-chemical 
properties. 


Drilling Activities: Inadvertent introduction to 
the monitoring well borehole from improperiy 
decontaminated drilling equipment 


D rilling equipment used during the 
advancement of the well 1349MW100 borehole 
may not have been effectively decontaminated 
prior to use. OCPs may have been introduced 
into the borehole from another non-Presidio 
site. Review of field notes from well drilling 
activities, however, indicate that all drilling 
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Possible Source of OCP at Study Area 


Discussion of Viabilitv of Source Model 




equipment and well materials were properly 
decontaminated. Therefore, potential cross- 
contamination from another site is unlikely. 



Because OCPs were not considered as a potential chemical of concern for Site Investigation (SI) purposes, no 
associated soil samples have historically been analyzed for OCPs at the Study Area. Fmtliermore, as part of the 
excavation activities at the telecommunications conduit to remove the petroleum-impacted soil, the soil column 
above and in the vicinity of well 1349MW100 was removed to a maximum depth of 12 feet below ground 
surface (bgs) during the 1995 Army Corrective Action (IT, 1996). The excavations resulting from this 1995 
Corrective Action have been subsequently been backfilled with controlled density fill and clean sand fill. 
Therefore, investigation in the vicinity of well 1349MW 100 to determine if a cmient OCP soil souroe exists is 
not possible. 

Although there are several potential scenarios that could explain the occunBnce of OCPs at well 1349MW100, 
there is no clear evidence for any of them and all are based on speculation. Lacking conclusive evidence for 
any particular source scenario, the occurrence of OCPs at well 1349MW100 is not clearly related to any 
previous Building 1349 opemtional activities. As discussed above, potentially impacted soils in the vicinity of 
well 1349MW100 were excavated during the 1995 Army Corrective Action. A strategy to further evaluate the 
occurrence of OCPs and potential corrective actions is discussed In Sections 4 and 5 of this CAP. 
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Occurrence of Dissolved Meiais in 

Groundwater 
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Appendix E. Evaluation of Dissolved Metals 
Occunence 

As discussed in Section 2 of the CAP, arsenic (As), ckromium (Cr), and nickel (Ni), have been detected in 
certain Building 1349 Study Area (Study Area) monitoring wells at concentrations that slightly exceed the 
respective groundwater cleanup levels for these constituents. Concentrations and distiibutions of these and 
other trace elements analyzed in groundwater samples likely reflect vaiiations in overall hydrogeologic and 
geochemical conditions in the vicinity of the monitoring wells. 

Localized geochemical variations and resulting variations in concentrations of metals in groundwater indicate 
some influence from past Study Area activities, as well as natural variability. In paiticular, elevated 
concentrations of iron and slight elevatlorrs of As in well 1349MW100 reflect the development of anoxic 
conditlorrs, due to readily degradable organic compounds associated with releases of diesel orfuel oil. 

Concentrations of trace elements, including As, Cr, and Ni, in groundwater result from a variety of geochemical 
and hydrogeologic processes and conditions. Often of fundamental importance are the concentrations of these 
constituents in the aquifer solids, since groundwater reactions with aquifer solids influence or ultimately 
determine what aqueous metal concentrations are observed. Table E-1 presents a comparison of minor and trace 
elemental compositions of various rock types and sediments from Presidio-wide background metals studies 
(EKI, 2002), with concentrations detected in soil samples collected at the Study Area. Constituent concentration 
data presented in Table E-1 are derived from results from soil boring samples 1349SB1 through 1349SB11. It is 
apparent from this table that concentrations and relative proportions of these constituents detected in soil 
samples near Building 1349 are comparable to background metals data from the Presidio, and are therefore 
unlikely to reflect enrichment from anthropogenic activities. This is further substantiated by the discussion of 
the nature and extent of metals observed in Study Area soils in Section 2.5.1 of the CAP. It should be noted that 
Presidio background metals data is only available for the four major geologic units that occur at the Presidio. 
Background metals characterization has not been performed for the secondary geologic units that occur at the 
Study Area, such as the Sheared Rock Unit and the Jurassic/Cretaceous Sedimentaiy Rock Unit As such. Study 
Area metals data may be representative of these secondary geologic units 

It is also important to consider the relative magnitude of soil and aqueous phase concentrations typically 
occurring in groundwater environments and in particular those detected at the Study Area For example, 
average As concentrations reported for soil samples from the Study Area are approximately 5 milligrams per 
kilogram (mg/kg), compared to average detected aqueous As concentrations of approximately 7 micrograms per 
bter (pg/L). At these concentrations, assuming a porosity of 0.3 for the aquifer, there are >4,000 times more As 
atoms associated with solid phases compared to As atoms in solution. At lower porosities typical of 
unweathered fractured bedrock, there would be even more solid-phase metal atoms than in the aqueous phase. 
Consequently, trarrsfer of a relatively minor amount (for example less than 0.1%) of As from the sohd to 
aqueous phase, in response to an even a minor change in geochemical conditions (e.g. pH, temperature. Eh, 
ionic strength), can result in a dramatic increase in dissolved As concentrations. This phenomenon, wherein 
there are many orders of magnitude more solid-phase than aqueous-phase atoms and whereby slight 
geochemical variations can cause dramatic changes in aqueous concentrations in space and time, also applies to 
other metals including Fe, Cr, and Ni, in addition to As. 

Concentrations of trace elements in groundwater and other near surface environments are controlled largely by 
reactions occurring at the surfaces of crystalline minerals and amorphous solid phases. The term "partitioning" 
is frequently used to describe the process by which constituents become distributed between aqueous and solid 
phases. Partitioning is more of a general term describing a comphcated set of geochemical processes that 

ELASlAND,BOUCI<E.LEE, INC. 

3'"'^5 engineeis, scientists, economises E-1 

Appendix E FinaLdDC 



involve numerDus variables that influence the element distributions between aqueous and solid phases. Some of 
the Important variables include: pH; redox conditions; ionic strength; the nature and abundance of ions and 
neutral species that compete for different sorption sites on various solid phases; and the surface area of and the 
amount of sorption sites on the sohd phases. 

Dissolved concentrations of As detected above the cleanup level of 10 ]ig/L may be a concern because of the 
toxicity of some chemical forms of As at relatively low concentrations. As occurs primarily in groundwater as 
an oxyanion, either as the pentavalent (V) arsenate ion {HnAsO;^"") and/or the trivalent (III) arsenite ion 
(HAsQ^""). The pr^ominance of eiliier arseoate or arsenite species is usually a function of the redox 
oondilions of flie aqueous envirDnmerit, wilii arsenale dominant within aerohic, oxidizing coridilions, arxi 
arsenilE dominant in anaerobic, reducing conditions. Significant arsenate and arsenite concentiations may east 
in eifher oxidizing or reducing conditions, however, possihly due to slow rates of redox transfonnations. 

Arsenate is generally considered to be less mobile in groundwater environments, which is attributed to strong 
adsorption on aquifer sohds, particularly iron and manganese oxyhydroxldes. Although arsenite is also 
adsorbed on aquifer solids, It has been shown to be relatively more mobile than arsenate. The increased 
mobility of arsenite probably reflects a combination of its predominance over arsenate under reducing 
conditioirs, combined with less iron oxhydroxldes due to reduction of Iron. Aisenlte's enhanced mobihty is 
frequently of concern because it is known to be more toxic than other forms of As. However, if reducing 
conditioirs are significantly strong and sulfide Ion Is present, then solid phase As sulfide species may form at the 
low temperatures characteristic of most groundwater environments, resulting in lower aqueoirs As. 

Figures E-1, E-2, and E-3 illustrate how sensitive the dissolved (aqueous) concentrations of a trace element like 
As can be to variations in important geochemical variables. Figures F-1 and F-2 describe As partitioning 
between solid and aqueous phases as a function of pH under oxic and reducing conditiorrs, respectively. Figure 
E-3 compares how aqueous As concentrations vary with pH depending on whether oxic or reducing conditions 
exist within groundwater 

Figure E-1 illustrates how As partitions between the aqueous and solid phase (via sorption reactions) in an 
oxygenated system, while Figure E-2 applies for reducing conditions. Note that the total amount of As in liie 
system does not change as pH varies. The total amount of As in the system Is assumed to be about 1 milligrams 
per liter (mg/L). By comparison, at the average soil As concentration measured at the Study Area of 5 mg/kg 
and a porosiiy of about 0.3, there would be about 30 mg/L total As (solids and aqueous). This lower total As 
value is more appropriate for the partitioning example because all of the solid-phase As would not be available 
for surface exchange processes. 

Identified on the X-axis of Figure E-1 are the average pH values measured for 1349MW100 (about 6.5) and 
1349MW105 (about 7.4). Note that the aqueous As concentration is about 10 times higher due to the increased 
pH under the conditions simulated. This observation suggests that the slightly elevated dissolved As 
concentration at 1349MW105 may reflect influence from the relatively high pH at this location, although 
variahorrs in other geochemical concentrations and conditions undoubtedly influence it as well. Factors 
contributing to the As concentrations reported, in addition to pH, may include: solid-phase As concentrations 
sorption characteristics of the solid phases (surface area, type, and concentrations of surface- exchange sites) 
Ionic strength; type and concentrations of other aqueous phases, which may compete with As for sorption sites 
redox conditions; temperature; and of course, uncertainties associated with field sampling and laboratory' 
analytical methods. 

Figure E-3 presents a comparison of predicted dissolved As concentratiorrs versus pH for oxic and reducing 
conditiorrs. It is clear from this Figure that reducing conditions result in enhanced concentratiorrs of dissolved 
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As liiiDughout the entire pH range considered as compared with oxic conditions. Such geochemical behavior is 
consistent with the shghtly elevated As concentrations observed repeatedly at 1349MW100. Reducing 
conditions near this location are indicated by: 

1) the high dissolved iron concentrations (from 10 to more than 100 times higher than adjacent wells); and 

2) low sulfate concentration, indicative of sulfate reduction, which occuis only after complete elimination 
of dissolved oxygen. 

Enhanced aqueous iron concentratiorrs favor desorption of As and higher aqueous As concentrations, due to a 
combination of: lower solid Fe oxides/hydroxides; preferential sorption of dissolved ferrous iron compared to 
As; and the observation that reduced As (arsenite) adsorbs less strongly than arsenate. Furthermore, field and 
labomtoiy studies have indicated that elevated alkalinity promotes higher aqueous As concentrations, due to 
preferential sorption of carbonate ions. Elevated alkalinite, wliich is typically a product of sulfate reduction, is 
apparent in the data for 1349MW 100. 

Although Figure E-3 illustrates that aqueous As concentrations may be enhanced in groundwater under reducing 
compared to oxic conditions. Figure F-2 shows how proportionally more As still adsorbs to solid phases 
compared to As in solution (except at pH>10). Such behavior has important implications for the fate and 
trairsport of As in groundwater because adsoiption processes retard As migration in groundwater and serve to 
reduce aqueous As concentratioirs at downgradient locations. 

As geochemistry is discussed in detail because the highest As concentratiorrs are detected slightly in excess of 
the groundwater cleanup level at monitoring well 1349MW105, located proximate to petroleum hydrocarbon 
impacts associated with Building 1349. Most of the processes and types of geochemical reachorrs that influence 
As geochemistry and the distribution and concentration of As in groundwater discussed above apply for the 
other metals of concern at the Study A rea, including Ni and C r A pplicabilit^' of A s geochemistry to metals like 
Ni and Cr arises from the fact that the same t^pes of geochemical reactions and processes influence their 
groundwater concentrations, although specifics of the reactiorrs may differ. It is true that groundwater Cr 
concentrations may differ in response to redox conditions and that Cr behavior may appear to be opposite that of 
As. However, groundwater Cr (and Ni] concentrations will still result from: 

1) hydrogeochemical processes occurring between aqueous and sohd phases, that are controlled largely by 

2) surface chemical reactions, which vary greatly depending on specific and general geochemical 
condihorrs. Surface partitioning reactions in turn are dependent upon 

3) the "natural", and if applicable, anthropogenic- influenced composition of solid phases and/or 
hydraulically upgradient groundwater. 

All in all, the variation in aqueous concentrations of these metals from one well to another is to be expected 
given the range of variability in individual constituent concentrations and overall geochemical conditions. In 
fact, it is probably more remarkable that the concentrations do not show greater variation, considering the 
numerous variables that effect the concentrations and distributions of these elements. 

Geochemical properties of elements like As and trace metals such as Ni and Cr contribute to the fate and 
transport of constituents in groundwater It is important to consider how the geochemical behavior influences 
the migration and concentrations of constituents from souroe areas of impacted groundwater. 

To evaluate potential migration of As from the Study Area, specifically the area of well 1349MW 100, solute 
transport modeling was performed using WinTran®, an analytical elemental groundwater modeling program 
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(ESI, 1995). For the model simulations, it was assumed that a constant source of As, with a concentration of 20 
]ig/L, exists at 1349MW100. This assumed source concentration is greater than the average value of 
approximately 13 ug/L detected in groundwater samples collected histoncally from this well. Groundvifaterwas 
assumed to migrate towani 1349MW03R, which is located approximately 150 feet hydraulically downgradient. 
A hydraulic gradient of approximately 0.0067 was assumed, which is based on hydraulic head data provided in 
Figuro 2-3. 

A horizontal hydraulic conductivity (Kh) value of 4.4 feet per day (fyd) was assumed in the model. This 
corresponds to the highest Kh estimated from specific capacity data collected during purging of monitoring 
wells, despite an estimated Kh of approximately 0.7 f\Jd apparent for 1349MW100. The highest Kh value was 
applied to develop a likely worst-case modeling scenario with respect to groundwater migration. Longitudinal 
and tranverse dispersivity values of 10 feet and 1 foot, respectively, are assumed. 

The model input applicable to the geochemical behavior of As is represented by the retardation factor, which is 
defined as follows: 

Rf = 1 + Tb/e * Kd 

Where: 

Rf = retardation facfcir 

Tb = bulk density 

6 = porosity 

Kd = partition coefficient 

The partition coefficient (Kd) is defined as the ratio of the solid As concentration to the aqueous As 
concentration. For this analysis, it was derived from the solid-aqueous partitioning data presented in Figure E-2, 
which applies to As behavior under reducing conditions. This approach is conservative in that it assumes As 
exists, and remains in, its relatively more mobile trivalent state. Values of Kd presented in Figure E-2 will vary 
as a function of pH, which at the Study A reals iBported to range betvt'een about 5.6 and 8.2. 

Two values for porosity were considered, which represent likely end-members considering groundwater 
conditions in the area. A high porosity of 0.3 would correspond to weathered materials occurring near the water 
table and a lower porosity of 0.01 would correspond to values typical of fractured bedrock. A grain density of 
2.55, applicable to the mineral serpentine, was assumed inonlerto calculate the respective bulk densities at the 
assumed porcsity values. 

Rfs, estimated from the conditions described above and the data presented in Figure E-2, range between a low of 
21 for a porosity' of 0.01 at pH = 5.5 to a high of 54 for a porosity of 0.3 at pH = 7.5 and 8.0. Consistent with 
the worst-case scenario approach, the lowest value of 21 was applied in the model. 

Figures E-4 and E-5 present results of the solute transport modeling for As under the conditions described. 
Figure E-4 applies to the high porosity simulation and Figure E-5 apphes to the low porosity siznulation. The 
Figures present the model- predicted As concentrations versus time at a location 150 feet hydraulically 
downgradient of monitoring well 1349MW 100. Results indicate that a maximum As concentration of about 3.5 
mg/L would occm' after about 9 tolO years for the low-poroslty simulation and about 3.8 mg/L would occur 
after about 175 years for the high porosity situation. These results illustrate how even under the worst-case 
conditions assumed herein, significant attenuation of As concentrations is expected occur, resulting in 
concentrations below the target cleanup values. 
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TABLE E-1 

SOIL SAW>LE RESULTS - IWETALS PRESIDIO OF SAN FRANCISCO, BUILDING 1349 STUDY AREA* 
COMPARISON WTTH PRESIDIO-WIDE BACKGROUND DATA** 



Element 


Building 1349 Study Areai* 


Range of Delected Mefials in Presidio Geologic Materials** 




Average 


Maximum 


Minimum 


SerpentinitB 


Colma Formation 


Beach/Dune Sand 


Chert/Shale 


Fe 


31,800 


58,800 


14,900 


32,300 - 120,000 


7,650-3,800 


6,030-34,900 


420-46,000 


Mn 


414 


2,390 


17 


12,000-270,000 


2,430-6,500 


1,520-10,500 


4270*** 


Zn 


80 


212 


28 


17-114 


15.5-61.6 


7.45-743 


2.6-140 


Ni 


70 


163 


28 


686-3,950 


31.2-123 


15-82.9 


4-110 


Cu 


45 


146 


7 


11.1-64.6 


3.02-80.8 


3.11-57.2 


3.1-310 


As 


5.2 


17.3 


1.8 


0.32-409 


1.49-5 


1.11-5.96 


2.46-3.2 


Cr 


66 


120 


25 


493-1,680 


24-149 


17.9-142 


1.1-48.4 



values in mg/Kg 

* Results for soil borings 1349SB1 through 1349SB11 

*+Data reported in Cleanup Levels Document Tables C-1 through C-4<EKI, 2002) 

*++ Only one sample in background data set was analyzed for Mn. 
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As Adsotption vs pH 
Total As = LI mg/L; Oxic conditions 
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Figure E-2 
As Adsotption vs pH 

Total As = 1.1 mg/L; Reducing conditions 
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FIGURE E-3 
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Aqueous Arsenic vs Redox Conditions 
Total As =1.1 mg/L 
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Figure E-4 



150-foot Travel Distance - IHigli Porosity (0.3) 

Co = 20 ug/L; Rf = 2X; Kti = 4.4 fl/d 
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Figure E-5 
150-foot Travel Distance - Low Porosity (O.Ol) 

Co = 20 ug/L; Rf = 21; Kti = 4.4 ft/d 
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Table F-1 
Summary of Estimated Costs for Corrective Action 

Building 13^ Study Ar-ea 
Presidio of San Francisco, California 



Ranedial Ulnit 


Alt^Tiative 


Total Estiiinted 


Estimalsd Capital 

Costs 


Eistimatai Aruiual 

Costs 


ShallawSiHlRU 

DeepSmlRU 

T^eca[iin]i]nicationsCca:iid:M~ScMlRU 

GrouritutfTRU 
aiisih1ri_^ 


No Action (Tatle F-2^ 
Excai/aUanandOffdtEDl^DEal (Tatle F-aj) 
C^ipng (Tatie F-2c) 
LarsiUse Controls {Talie F-2d) 

No Action lTaMeF-2a} 

Excavation and Offate Disposal (TaUe F-3a) 

Siibsiuface Cappng (TaMe F-3b) 

No Action {Tatle F-2^ 
C^ipng (Tatie EMal 
ExcauaHonandCffdteDl^DEal (TatleF-4tj) 

LaniUse Controls (Talie F-2dl 

No Action {TMe F-5a} 
GiDundivalH: Monitoring (TaMe F-5b) 
Land- Use Controls (TatJe F-5c) 

Excai/aUon and Offdte Di^Dsal (Tatle F-7) 


^.ooaco 

$S89,647.00 

$501,197.00 
$79,84500 

$6000.00 
$193,99100 
$327,107.00 

$6,coaco 

J556, /2/.00 
$419, 34a 00 
$79,84500 

$37,542.00 
$57458a00 
$79,845.00 

$654 95a 00 


$6,ocaoo 

$399,647.00 
$251,95600 

$10,187.00 

$6,000.00 
$igi,9M.0O 
$180,556.00 

$6,ocaoo 

$307,486.00 

$419,34E00 
$10,187.00 

$37,542.00 
$65,728.00 
$10,187.00 

$e54,9eaoo 


$249,241.00 
^9,65a00 

$146,551.00 

$248,341.00 
^9,65a00 

$508,860.00 
$69,65a00 


Irr^iaTia"tation of F^-rfared Alternatives 


Excavation and OffJiteOiqxBal (Tatie F-T) +Gro<xriwata- 
MorltcsTrg (Talis F-5b) 


«l,liiH54L00 


S72CieEll.CO 


S5oeie6Qco 



Notes: 

LIodlVldlBlaltaiiatJvesiI^haTesonerEduridailt costs dEf:Q3dilig on S^GCtGdlQllEf^, qn-^>ai;rmHli-7j>linn?iiHR<:mFHtalinnfnnYJp4innRFp-^ri- 
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Table F-2a DRAFT 

Soil Remedial Units 

Estimated Costs Associates vtnth No Action 

Building 1349 Study Area 

Presidioof San Francisco, California 



Task Description 


Estimated Costs 


Unit 1 Quantity' | Unit Cost | Subtotal | Total 


Capiba] Costs 

General Admirastrative Costs 


Is 1 $5,000 15,000 




$5,000 


Subtotal Estimated Costs (w/contractor overhead and profit): $5,000 
Legal and Administrative Costs (assumed to be 5 percent of subtotal estimated costs w/contractor overhead and profit): 

Subtotal Estimated Costs (w/legal and administrative costs): $5,000 
Contingencies (assumed to be 20 percent of sulitotal estimated costs w/legal and administrative costs): $1,000 
Total Preliminaiy Estimated Capital Costs of Remedial AttemaUve: $6,000 



Holes 

1. Totals may not sum exacHy tecause of rounding, 

2. Derivation ot unit rates is presented in Table F-6. 
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Table F-2b 

Shallow Soil Remedial Unit 

Estimated Costs Associated wittt Soil Excavation and Offsite Disposal 

Building 1349 Study Area 

Presidio of San Francisco, California 



Task Description 



Estimated Costs 



Unit 



Q uantity 



Unit Cost 



Subtotal 



Total 



Capital Costs 

General Site Preparation 

Mobilize Contractor Equipment and Supplies to Site 
Erect andMaintainPerimeterTemporary Fence 
Decontamination Area for Personnel and Equipment 

ftbandonWell 1348HW103 

Abandon 2-inch PVC M o ni to nng Wells 
D ispose of Well A bandonment Residuals 

[nstall Replacement Well 1349MW103R 

Mobilize contractorequipmentand supplies to site 
Drill and install groundwater monitoring well 
Engineer to install ttie groundwater well 

Conduct GroundwaterMoni to ring (replacementwell) 

Sample Well 

D ispose of G raundw ater S ampling Residuals 

Analyze Groundwater Samples from Wells 
General WaterQuality Parameters 
Volatile Organic Compounds (USEPA Method 8260B) 
PolycyclicAromaticHydrocart!ons(USEPA Method 8270CI 
OrganochloiinePestiddes (USEPA Method 80B1] 
Total Petroleum Hydrocarbons as Gasoline, as Diesel Fuel, and as 
Motor Oil (USEPA 8015 + USEPA 3630A , silica gel cleanup) 
Metels (USEPA Method 8010/7000) 

Perfomi Independent Data Validation 

Input A naly deal Results into Presidio Database 

ExcavateWaste and Soil 

EKcavate Soil, No Segregalion 

Collect Soil Profile Samples for Disposal (every 500 cy) 

Disposal Characterization 

PAHs by USEPA Method 8081/8082 

Total Petroleum Hydrocarbons as Diesel Fuel, Fuel Oil. and 
Gasoline (USEPA 8015M+ USEPA 3830A, silica gel 
cleanup] 

Backfill EKavaBon 

Dispose of Nonhazardous Soil at Class II Facility 

RestorationActivities 

Replant in Historic Forest Zone 



Is 
ft 
Is 



cy 

ea 



1 

1000 

1 



7B0 

2 



$23,400 
$12.00 
$1,500 



4.10 



$250 



$23,400 

$12,000 

$1,500 



ea 


1 


$1,755 


$1,755 


ea 


1 


$500 


$500 


Is 


1 


$300 


$300 


ft 


45 


$3B 


$1,710 


day 


1 


$1,170 


$1,170 


ea 


1 


$263 


$283 


e?ent 


1 


$500 


$500 


ea 


1 


$205 


$205 


ea 


1 


$250 


$250 


ea 


1 


$250 


$250 


ea 


1 


$185 


$185 


ea 


1 


$140 


$140 


ea 


1 


$225 


$225 


ea 


1 


$41 


$41 


ea 


1 


$IB 


$18 



$36,900 



$7,492 



$3,198 



$500 



ea 


2 


$140 


$280 


cy 


1014 


$23.00 


$23,322 


bn 


1822 


$35 


$56 784 


aoE 


0.1 


$58,000 


$5, BOO 



$84,145 



$5,800 
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Table F-2b 

Shallow Soil Remedial Unit 

Estimated Costs Associated wittt Soil Excavation and Offsite Disposal 

Building 1349 Study Area 

Presidio of San Francisco, California 



Task Description 


Estimated Costs | 


Unit 1 


Q uautity 


\ Unit Cost 1 


Subtotal 1 


Total 


Design and Construction M anagement Services 












Engineering 












Perform General Planning Activities 


Is 


1 


$23,400 


$23,400 




Prepare Well Abandonment Letter Report 


Is 


1 


$5,000 


$5,000 




Prepare Remedial Designi plans and specif ications) 


slteet 


B 


$7,500 


$45,000 




Bid, Award, and Negotiate Construction Contract 


Is 


1 


$29,250 


$28,250 


$102,050 


Conslruclion Observation 












Provide Resident Engineer 


wk 


2 


$5,850 


$11,700 




Provide Office Support 


wk 


2 


$2,340 


$4,080 




ProvideVehicles and Equipment 


wk 


2 


$1,521 


$3,042 




Perform A ir H oni toring 


wk 


2 


$1,170 


$2,340 




Collect Soil Confirmation Samples 


ea 


31 


$30 


$930 




PAHsbyUSEPA Method 8081/8032 


ea 


31 


$250 


$7,750 




Total PenoleumHydrocartons as Diesel Fuel, Fuel Oil, 












and Gasoline (USEPA 8015M+USEPA 3830A, silica gel 












cleanup) 


ea 


31 


$140 


$4,340 




OCRs (USEPA 8081) 


ea 


S 


$lfi5 


$1,485 




Perform Independent Data Validation 


ea 


31 


$41 


$1,271 




Input Analytical Results into Presidio Database 


ea 


31 


$18 


$558 




Prepare Remediation Completion Report 


Is 


1 


$27,000 


$27,000 


$85,006 


Engineering Projert Management 












8% of Design and Excavation Management Services 


Is 


B% 






$15,097.14 


Sublutat Estinwtal Cost? (w/contraaor overhead and profitl: 










$317,180 


Legal and Administrative Costs (assumed to be 5 percent of subtotal estimated costs w/cuntractur overhead and profit): 




$15,858 


Subtvtat Estimated Costs (wAegal and administrative costs): 










$333,039 


Contingencies (assumed to be 20 percent uf sublutal estimated costs wAegal and administrative 


costs): 






$8 6, 808 


Total Preliminary EsHmalal Cafttal Costs of Remedial All£fnaliiies: 










$399,647 



Notes and A ssumptions: 

1. Totals may notsumexacUy because of rounding. 

2. Field effortof excavation and well abandonment is estimated to te2 weeks in duration 

3. Sidewall confirmation samples will be collected at an apprasimate frequency of one sample per eveiy 50 linear feet or one sample persidewall lassummg 
foursidewalislforatotal of 13 samples (plus I duplicate). Samples will be analyzed forTPHd, TPHfo.TPHg, (USEPA 8015M). and PAHs (USEPA 8270). 
All samples for TPH analysis will bepreparedwiUiasilicagel cleanup (SGCU). 

i. BoHom confirmation samples will be collected at a frequency of one sample per 625 sf for a total of 5 samples. Samples will be analyzed for the same 
paiametera as sidewall samples. 

5. Assumes Uiat sidewall and boflxim samples will be collected for OOP analysis from Shallow Soil Area#3whichisinUievicinily of well 1349MW100 
where OCRs have been detected in groundwater 

6. Waste characterization samples will be collected appraKimately one per 500 cy. Samples will be analyzed for TPH and PAHs. 

7. Assumes Uiat well 1349MW 103 will te abandoned prior to excavation and reinstalled after backfilling. Well 1348MWt03wili be sampled before 
abandonement i dunng regulaiy scheduled monitoring event) and after reinstallation. 

8. Volumes areprovidedinTable5-l. 

8. Conversion factor from cy of soil to tons is 1.6. 

10. Soil volume is in-sitij estimation. Backfill is estimated as 1.3 compaction factor 

11. Derivation of the unitratesLS presented in Table F-6. 
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Table f -2c 

Shallow Soil Remedial Unit 

Estimated C osts Associated with Capping 

Building 1349 Study Area 

Presidio of San Francisco, California 



DRAFT 



Task Description 


Estimated Costs | 


Unit 


1 Q uantity 


Unit Cost 1 


Subtotal 


1 Total 


Capital Costs 












General Site Preparation 












M obilize coutractor equipment and snpplies to site 


Is 


1 


$23,400 


$23,400.00 




Erect and maintain perimeter temporary fencing 


ft 


1,000 


S12.00 


$12,000.00 




Set up decontamination area for personnel and equipment 


Is 


1 


¥1,500 


$1,500.00 


$36,900.00 




Construct Cap 












Excavate and stockpile top foot of surface soil 


cy 


93 


$4.10 


$381.30 




Collect soil profile samples for disposal or reuse 


ea 


1 


S30.00 


$30.00 




TPHg,TPHd, MO 


ea 


1 


$140.00 


$140.00 




PAHs 


ea 


1 


$250.00 


$250.00 




Furnish and install geosyntJientic liner 


rf 


2500 


$1.00 


$2,500.00 




Import and Place Clean Topsoil (12 inches) 


cy 


121 


$35 


$4,235.00 




Grade Area 


day 


1 


$2,000 


$2,000.00 




Replant in Historic Forest Zone 


acre 


0.1 


$58,000 


$5,800.00 


$15,336.30 




Design and Constiiiction M anag em ent Services 












Engineering 












PerfoiTU general planning activities 


Is 


1 


$23,400 


$23,400.00 




Prepare remedial design (plans and specifications) 


sheet 


6 


$7,500 


$45,000.00 




Bid, award, and negotiate constiiiction contiact 


Is 


1 


$29,250 


$29,250.00 




Construction Observation 












Provide resident engineer 


wk 


1 


55,850 


$5,850.00 




Provide office support 


wk 


1 


$2,340 


$2,340.00 




Provide vehicles and equipment 


wk 


1 


$1,521 


$1,521,00 




Perform air monitoring 


wk 


1 


$1,170 


$1,170,00 




Prepare Remediation Completion Report 


Is 


1 


$27,000 


$27,000.00 


$135,531.00 


Eugineeiing Project Management 












9% of Design and Construction Management Services 










$12,197.79 


Subtotal Estimated Costs (w/con tractor overhead and profit): 










$199,965 


Legal and Administrative Costs (assumed to be 5 percent of subtotal estimated costs w/contractor overhead and propt) 




$9,998 


Subtotal Estimated Costs (w/legal and administrative costs): 










$209,963 


Contingencies (assumed to be 20 percent of subtotal estimated costs w/legal and administrative costs): 






$41,993 


Total Preliminary Estimated Capital Costs of Remedial Alternatives: 










$251,956 


Annual Costs 












Peifonn topographic survey to monitor settling every 5 years 


day 


1 


$161.00 


$161.00 




Conducts year review of remedy performance 


Is 




$5,850.00 


$5,850.00 




Repair damage to cover 


Is 




$4,212.00 


$4,212.00 




Annualized costs ($10,223) overSO years assume discount rate of 3.1% 






$10,223.00 


$197,810.00 


Subtotal Estimated Costs (w/contractor overhead and profit): 










$197,810 


Legal and Administrative Costs (assumed to be 5 percent of subtotal estimated costs w/contractor overtiead and profit) 




$9,891 


Subtotal Estimated Costs (w/legal and administrative costs): 










$207,701 


Contingencies (assumed to be 20 percent of subtotal estimated costs w/legal and administrative costs): 






$41,540 


Total Preliminary Estimated Annual Costs of Remedial Alternatives: 










$249,241 



Total Preliminary Estimated Costs of Remedial Alternatives: 



$501,197 



Notes 

1. Totals may not sum exactly because of rounding. 

2. Field effort for cap contiiicti on assumes 1 week. 

3. Costs for groundwater monitoring are included in the Groundwater RU Costs. 

4. Derivation of unit rates is presented in Table F-6. 
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Table F-3d 

Shallow Soil and Telecommunication Corridor Soil Remedial Units 

Estimated Costs Associated with Land-Use Controls 

Building 1349 Study Area 

Presidio of San Francisco, California 



DRAFT 



Tadt Description 



Estimated Costs 



Unit 



I Quantity I Unit Cost | Subtotal 



Total 



Capital Costs 

Allocatedshareto prepare LUC Master Reference Report: 
Prepare Site-Specific Addendum to the Land-Use Control 

Master Reference Repart {Area B) 
AddSite-Specific Land-Use ContiDls to Trust GIS System 



Is 

Is 

Is 



$2,500.00 

$5,000.00 
$585.00 



$2,500.00 

$5,000 
$585 



$8,085 



Subtotal Estimated Costs (w/contractor overhead and profit): 

Legal and Administrative Costs (assumed to be 5 percent of subtotal estimated costs w/contractor overhead and profit): 

Subtotal Estimated Costs (w/legal and administrative costs): 

Contingencies {assumed to be 20 percent of subtotal estimated costs w/legal and administrative costs): 

Total Preliniinflrji EsSmated Capital Costs of Remedial AlbrrnaHves: 



$8,085 
$404 



$10,187 



Annual Costs 

Proj ect M anagem ent/A dmi ni strati on 
Anniial Administrative Cost of Land-Uffi Controls {Area B) 
Five-Y ear Review (armualized $2,000 over 30 yeare) 
Annual costs annualized over30 years, assumes dixount rate of 3.1% 



Is 

Is 



30 
30 



$1,000.00 
$2,000.00 



$1,000 
$2,000 



Subtotal Estimated Costs (w/contractor overhead and profit): 

Legal and Administrative Costs (assumed to be 5 percent of subtotal estimated costs w/contractor overhead and profit): 

Subtotal Estimated Costs (w/legal and administrative costs): 

Contingencies (assumed to be 20 percent of subtotal estimated costs w/legal and administrative costs): 

Total Preliniinorji Estimated Annual Costs of Remedial Alternatives: 



$11,610 
$69,658 



Total Preliminar]! Estimated Costs of Remedial Altemolives: 
NoIbs 

1. Totals may not sum exacHy because of rounding. 

2. Costs for groundwater raonitDring are included in tiie Groundwater RU Costs. 

3. Derivation of unit rates is presented in Table F-6. 



$79,845 
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Table F-3a 

Deep Soil Remedial Unit 

Estimated Costs Associated witti Soil Excavation and Offsite Disposal 

Building 1349 Study Area 

Presidio of San Francisco, Calitornia 



DRAFT 



T aslt Description 


Estimated CoSs | 


Unit 


Quantity 


1 Unit Cost 1 


Subtotal 


Total 


Capital Coats 












General Site Preparation 












Included in Shallow Soil Remedy 
Excavate Waste and Soil 










to 






Excavate Soil, No Segregation 


oy 


30 


$4.10 


$123 




Collect Soil Profile Samples for Disposal (every 500 cy) 


ea 


1 


$30 


$30 




Disposal Characterization 












PAHs by USEPA Method 3031/8082 


ea 


1 


$250 


$250 




Total Petroleum Hydrocarbons as Diesel Fuel, Fuel Oil, and Gasoline 












(USEPA 8015M + USEPA 3630A, silica gel cleanup) 


ea 


1 


$140 


$140 




Backfill Exavation 


oy 


39 


$23.00 


$397 




Dispose of Nonhazardous Soil at Class 11 Facihty 


ton 


62 


$35 


$2,184 


$3,624 


Design and Construction Management S^vices 












Engineering 












Perform General Planning Activities 


Is 


1 


$23,400 


$23,400 




Prepare Remedial Design (plans and specifications) 


Is 


6 


$7,500 


$45,000 




Bid, Avjard, and Negotiate Construction Contract 


Is 


1 


$29,250 


$29,250 


$97,650 


Construction Observation 












Provide Resident Engineer 


wk 


1 


$5,850 


$5,850 




Provide Office Support 


wk 


1 


$2,340 


$2,340 




Provide Vehicles and Equipment 


wk 


1 


$1,521 


$1,521 




Perform Air Monitoring 


wk 


1 


$1,170 


$1,170 




Collect Soil Confirmation Samples 


ea 


5 


$30 


$150 




PAHs by USEPA Method 3031/3032 


ea 


5 


$250 


$1,250 




Total Petroleum Hydrocaitons as Diesel Fuel, Fuel Oil, and Gasoline 












(USEPA 8015M + USEPA 3630A, silica gel cleanup) 


ea 


5 


$140 


$700 




Perform Independent Data Validation 


ea 


5 


$41 


$205 




Input Analytical Results into Presidio Database 


ea 


5 


$18 


$90 




Prepare Remediation Completion Report 


Is 


1 


$27,000 


$27,000 


$40,276 


Engineering Project Management 












9% of Design and Excavation Management Services 


Is 


9% 






$12,413.34 


Subtotal Estimated Costs (a/contractor overhead and profit): 










Si 53,964 


Legal and Administrative Costs (assumed to be 5 percent of subtotal estimated costs w/contractor overhead 


and profit): 






$7,698 


Subtotal Estimated Costs (w/legal and administrative costs): 










$161,632 


Contingencies (assumed to be 20 percent of subtotal estimated costs w/legol and administroUve costs): 








$32,332 


Tolel Pretiminorii Estimated Copilal Costs of Remedial Alternatives: 










$193,994 
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Table F-3a DRAFT 

Deep Soil Remedial Unit 

Estimated Costs Associated witti Soil Excavation and Offsite Disposal 

Building 1349 Study Area 

Presidio of San Francisco, Calitornia 



Notes and Assumptions: 

1. Totals may not sum exactly tiecause of rounding. 

2. Field effort of excavation is estimated to be 1 week in duration. 

3. Sidewall confirmation samples will be collected at an approximate frequency of one sample per every 50 linear feet or one sample per sidewall (assuming 4 sidewalls) fo 
atotalof4 samples (plus 1 duplicate). Samples will be analyzed forTPHd, TPHfo, TPHg, (USEPA 8015M), and PAHs (USEPA 8270). All samples for TPH analysis will 
be prepared with a silica gel cleanup (SGCUj. 

4. Bottom confirmation samples will be collected at a frequency of one sample per 625 sf for a total of 1 sample. Samples will be analyzed for the same parameters as 
sidewall samples. 

5. Waste characterization samples will be collected approximately one per 500 cy. Samples will be analyzed for TPH and PAHs. 

6. Volumes are provided in Table 5-1. 

7. Conversion factor from cy of soil to tons is 1.6. 

8. Soil volume is in-situ estimation. Backfill is estimated as 1.3 compaction factor. 

9. Cost estimate assumes Shallow Soil RU remedy is excavation and offsite disposal. 

10. Assumes well 1349MW103 will be abandoned and replaced in shallow RU remedy. 
10. Derivation of the unit rates is presented in Table F-6. 
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Table F-3b 

Deep Soil Remedial Unit 

Estimated Costs Associated with Subsurtace Capping 

Building 1349 Study Area 

Presidio of San Francisco, Calitornia 



DRAFT 



Task Description 


Estimated Costs | 


Unit 1 Quantity | 


Unit Cost 


Subtotal 


Total 


Capital Costs 












General Site Preparation 












Included in Shallow Soil Remedy 










$0.00 


Construct Cap 












Furnish and install geosynthenlic liner 


Bf 


100 


$1.00 


$1,500.00 


$1,500.00 




Design and Construction Management Services 












Engineering 












Perform general planning activitieE 


la 


1 


$23,400 


$23,400.00 




Prepare remedial design (plans and specifications) 


stieet 


6 


$7,500 


$45,000.00 




Bid, award, and negotiate construction contract 


Is 


1 


$29,250 


$29,250.00 




Construction Observation 












Provide resident engineer 


wk 


0.5 


$5,850 


$2,925.00 




Provide ofTice support 


wk 


0.5 


$2,340 


$1,170.00 




Provide vehicles and equipment 


wk 


0.5 


$1,521 


$760.50 




Perform air monitoring 


wk 


0.5 


$1,170 


$585.00 




Prepare Remediation Completion Report 


la 


1 


$27,000 


$27,000.00 


$130,090.50 




Engineering Project Management 












9% of Design and Construction Management Ssivicss 










$11,708.15 


Subtotal Esamaled Costs (w/controctor overhead and profit): 










$143,299 


Legal and Adimnistrative Costs (assumed to be 5 percent of subtotal estimated costs vv/contracior overf 


ead and profit): 




$7,165 


Subtotal £sn mated Costs (w/legal and administrative eostsj; 










$150,464 


Cor}tir}ger}C}es (assumed to be 20 percent of subtotal estimated costs w/lega! and admimstrative costs): 








$30,093 


Total Preliminaiy EsUmated Capital Costs of Remedial AlteniaHves: 










8130,556 


Annual Cost 












Perform topographic suivey to monitor settling every 5 years 


d^ 


1 


$161.00 


$161.00 




Conduct 5 year review of remedy performance 

Annualized costs ($6011} over 30 years assume discount rate of 3.1% 


la 




$5,350.00 


$5,850.00 


$116,310.00 


$6,011.00 


SubtotoJ Estimated Costs (w/conlractor overhead and profit): 










$116,310 


Legal and Administrative Costs (assumed to be 5 percent of subtotal estimated costs w/contractor overt' 


ead and profit): 




$5,816 


Subtotal Estimated Costs (w/lega! and administrative costs): 










$122,126 


Co nil agencies (assumed Id be 20 percent of subtotal estimated costs w/lega! and administrative costs): 








$24,425 


Total Preliminary Estimated Annual Costs of Remedial Alternatives: 










$146,551 



Tobil Preliminary Estimated Costs of Remedial Alternatives: 

Notes 

1. Totals may not sum exactly because of rounding. 

2. Field effort for cap construction is estimated to be 1 week in duration. 

3. Costs for groundwater monitoring are included in the Groundwater RU Costs. 
i Assumes shallow soil RU remedy is excavation and offsite disposal. 

5. Derivation of unit rates is presented in Table F-6. 



6327,107 
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Table F-4a 

Telecommunications Corridor Soil Remedial Unit 

Estimated Costs Associated with Capping 

Building 1349 Study Area 

Presidio of San Francisco, California 



DRAFT 



Task Description 


Estimated Costs | 


Unit 1 Q 


nantitv | 


Unit Cost 


Subtotal 


Total 


Capital Costs 












G eneral Site Preparation 












Mobilize contiactor equipment and supplies to site 


Is 


1 


$23,400 


$23,400.00 




Erect and maintain perimeter temporaiy Eencing 


ft 


1,000 


$12.00 


$12,000.00 




Set up decontamination area for peraonnel and equipment 


Is 


1 


$1,500 


$1,500.00 


£36,900.00 




ConstiuctCap 












Excavate and stockpile top foot oE sutface soil 


cy 


380 


$4.10 


Sl,558.00 




Collect soil profile samples for disposal or reuse 


ea 


1 


$30.00 


$30.00 




TPHg,TPHd,MO 


ea 


1 


$140.00 


S140.00 




PAHs 


ea 


1 


$250.00 


S250.00 




Fumisli and install geosynthendc liner 


sf 


700 


SI. 00 


$1,500.00 




Import and Place Clean Topsoil (12 inches) 


cy 


494 


$35 


$17,290.00 




Replant in Historic Forest Zone 


acre 


0.03 


$58,000 


Sl,740.00 


£59,408.00 


Design and Construction Management Services 












Engineering 












Petfonn general planning activities 


Is 


1 


$23,400 


$23,400.00 




Prepare remedial design (plans and specifications] 


sheet 


6 


$7,500 


$45,000.00 




Bid, award, and negotiate construction contract 


Is 


1 


$29,250 


$29,250.00 




Construction Observation 












Provide resident engineer 


wk 


1 


$5,850 


55,850.00 




Provide office support 


wk 


1 


$2,340 


£2,340.00 




Provide vehicles and equipment 


wk 


1 


$1,521 


£1,521.00 




Petfonn air monitoring 


wk 


1 


$1,170 


£1,170.00 




Prepare Remediation Completion Report 


Is 


1 


$27,000 


$27,000.00 


$135,531.00 


Engineering Project M anagement 












9% of Design and Constiuclion Management Services 










£12,197.79 


Subtotal Estimated Costs (w/contractor overhead and profit): 










5244,037 


Legal and Administrative Costs (assumed to be 5 percent of subtotal estimated casts w/contractor overhead ana 


profit): 




$12,202 


Subtotal Estimated Costs (w/legal and administrative costs): 










£256,239 


Contingencies (assumed to be 20 percent of subtotal estimated costs wAegal and administrative costs. 








$51,248 


Total Pretiminary Estimated Capital Costs of Remedial Alternatives: 










$307,486 


Annual Costs 












Petfonn topographic survey to monitor settling every 5 years 


day 


1 


$161.00 


$161.00 




Conduct 5 year review of remedy performance 


Is 




$5,850.00 


55,850.00 




Repair damage to cover 

Annualized costs ($10,223) over 30 years assume discount rate of 3.1% 


Is 




£4,212.00 


54,212.00 


£197,810.00 


$10,223.00 


Subtotal Estimated Costs (iv/coiitractor overhead and profit): 










5197,810 


Legal and Administrative Costs (assumed to be 5 percent of subtotal estimated costs w/contractor overhead anc 


pro/if J; 




59,891 


Subtotal Estimated Costs (w/legal and administrative costs): 










£207,701 


Contingencies (assumed to be 20 percent of subtotal estimated costs w/legal and administrative costs. 








$41,540 


Total Preliminar\ Estimated Annual Costs of Remedial Alternatives: 










$249,241 



Total Preliminary' Estimated Costs of Remedial Alternatives: 
Notes 

1. Totals may not sum exacdy because oE rounding. 

2. Field effort for cap constiuclion is estimated for 1 week in duration. 

3. Costs for groundwater monitoring are included in the Groundwater RU Costs. 

4. Derivation of unit rates is presented in Table F-6. 



$556,727 
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Table F-4b 

Telecommunications Corridor Remedial Unit 

Estimated Costs Associated with Soil Excavation and Offside Disposal 

Buiiding 1349 Study Area 

Presidio of San Francisco, California 



DRAFT 



Task Description 



Estimated Costs 



Unit ] Quantity I Unit Cost I 



Subtotal 



Total 



Capital Costs 

General Site Preparation 

Mobilize Contractor Equipment and Supplies to Site 
ErectandMajntein Perimeter Temporary Fence 
Decontamination Area for Personnel and Equipment 

Excavate Waste and Soil 

Reroute Telecommunications Conduit 
Excavate Soil, No Segregation 
Collect Soil Profile Samples for Disposal (every 500 cy) 
Disposal Charaoterizalion 
PAHs by USEPA Method 8081/8082 
Total Petroleum Hydrocarbons as Diesel Fuel, Fuel Oil, 
and Gasoline (USEPA 8015M +USEPA 3630A, silica gel 
cleanup} 

OCRs (USEPA 9081) 
Backfill Exavalion 

Dispose of Nonhazardous Soil at Class 11 Facility 
Replant in Historic Forest Zone 

fibandonWeill349MW100 

Abandon 2-inch PVC Monitoring Wells 
Dispose of Well Abandonment Residuals 

Install ReplacementWell 1349MW100R 

Mobilize contractor equipment and supplies to site 
Drill and install groundwater monitoring well 
Engineer to install tlie groundwater well 

Conduct Groundwater Monitoring [replacement well) 
Sample Well 
Dispose of Groundwater Sampling Residuals 

Analyze Groundwater Samples from Wells 
General Water Quality Parameters 
Volatile Organic Compounds (USEPA Method 8260B) 
Polycyclic Aromatic Hydrocarbons (USEPA Method 8270C} 
Organochlorine Pesticides (USEPA Method 8081) 
Total Petroleum Hydrocarbons as Gasoline, as Diesel Fuel, and as 
MotorOil(USEPA8015-l-USEPA3630A, silica gel cleanup) 
Metals (USEPA Method 6010/7000) 

Perform Independent Date Validation 

Input Analytical Results into Presidio Database 



Deagn and Construction Mana^mejit Services 

Engineering 

Perform General Planning Activities 

Prepare Remedial Design (plans and specifications) 

Bid, Award, and Negotiate Construction Contract 

Design and Construction Management Services for Well abandonment 
Engineering/Project Management/Office Support 
Construction Observation and Coordination 
Prepare Well Abandonment Letter Report 



Is 

ft 

Is 


1 

1000 

1 


$23,400 
$12.00 
$1,500 


$23,400 

$12,000 

$1,500 


lE 

cy 
ea 


1 

380 

2 


$60000 
$4.10 
$30 


$60000 

$1,558 

$61 



$250 



$36000 



$500 



ea 


2 


$140 


$280 


ea 


2 


$165 


$330 


cy 


494 


$23.00 


$11,362 


ton 


790 


$35 


$27,664 


acre 


003 


$58,000 


$1,740 


ea 


1 


$1,755 


$1,755 


ea 


1 


$500 


$500 


lE 


1 


$300 


$300 


ft 


45 


$38 


$1,710 


d^ 


1 


$1,170 


$1,170 


ea 


1 


$263 


$263 


event 


1 


$500 


$500 


ea 


1 


$205 


$205 


ea 


1 


$250 


$250 


ea 


1 


$250 


$250 


ea 


1 


$165 


$165 


ea 


1 


$140 


$140 


ea 


1 


$225 


$225 


ea 


1 


$41 


$41 


ea 


1 


$18 


$18 



$103,495 



$7,492 



lE 

sheet 
Is 


1 
6 
1 


$23,400 
$7,500 
$29250 


$23,400 
$45,000 
$29250 


d^ 
d^ 

lE 


1 
1 
1 


$500 
$1,000 
$5,000 


$500 
$1,000 

$5,000 



$97,650 



$6,500 
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Table F-4b 

Telecommunications Corridor Remedial Unit 

Estimated Costs Associated with Soil Excavation and Offside Disposal 

Buiiding 1349 Study Area 

Presidio of San Francisco, California 



DRAFT 



Construction Obsecvation 














Provide Resident Engineer 




wk 


7 


$5,850 


$11,700 




Provide Office Support 




wk 


7 


$2,340 


$4,680 




Provide Vehicles and Equipment 




wk 


7 


$1,521 


$3,042 




Perfonn AirMonitoiing 




wk 


7 


Sl,170 


$2,340 




CollectSoil Confimiation Samples 




ea 


26 


$30 


$780 




PAHsbyUSEPA M etiiod 8081/8082 




ea 


26 


$250 


$6,500 




Totel Petroleum Hydrocartions as Diesel Fuel 


Fuel Oil, 












and Gasoline {USEPA 8015M +USEPA 3630A, 


silica gel 












cleanup} 




ea 


26 


$140 


$3,640 




OCPs (USEPA 808!) 




ea 


26 


$165 


$4290 




Perfonn Independent Data Validation 




ea 


26 


$41 


$1,066 




Input Analytical Results into Presidio Dalatiase 




ea 


26 


$18 


$468 




Prepare Remediation Completion Report 




lE 


1 


$27,000 


$27,000 


$55,506 


Engineering Project Management 














9% of Design and Excavation Management Services 


Is 


9% 






$15,269.04 


Subtotal Estimated Costs fw/controctor overhead and pro/it). 












$332,812 


Legal and AdministratiMe Costs (assumed to be 5 percent of subtotal estimated costs v//contractor overhead and profltl: 




$16,641 


Subtotal Estimated Costs fw/legal and administrative costs): 












$349,452 


Contingencies (assumed Jo be 20 percetit of subtotal estimated costs wAegal and administrative costs): 






$69,890 


Total Preiiminar]) EsUmaled Capital Costs of Remedial Alternatives: 












$419,343 



Hotes and Assumptions: 

1. Totals may not sum exactly because of rounding. 

2. Field effort of ex caualion and well atiandonment is estimated to be 2 weeks in duration. 

3. Sidewall confirmation samples will be collected at an approximate frequency of one sample per every 50 linear feet for a total of 5 samples (plus 1 
duplicate). Sampleswill be analyzed forTPHd,TPHfo,TPHg, (USEPA 8015M),PAHs (USEPA 8270), and OCPs (USEPA8081). All samples forTPH 
analysis will be prepared with a silica gel cleanup (SGCU). 

4 Bottom confirmation samples will be collected at a frequency of one sample per 625 sf for a total of 2 samples. Samples will be analyzed fortlie same 
parameters as sidewall samples. 

5. Waste characterization samples will be collected approximately one per 500 cy. Samples will be analyzed forTPH andPAHs. 

6. Costs based on assumption that soils will be excavated to a minimum of 16 feetbgs. Attempts will be made to excavate deeper to address soil impacts 
at greater depths and above groundwater. Costs for additional excavaQon and disposal are expected to be minimal and vjithin the order of magnitude of 
costs presented. 

7. Volumes are provided in Table 5-1. 

8 Conversion factor from cy of soil to tons is 1.6. 

9. Soil volume is in-situ estimation. Backfill isestiated as 1.3 compaction factor. 

10. As noted in text, groundwater sampling will be conducted before abandondment and after installation of well 1349MW100. 
To be cost efficient, quarteriy monitoring event will be scheduled to coordinate w ith abandonment avtivites. 

11. Derivation of the unit rates is oresented in Table F-6. 
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Table F-5a 

Groundwater Remedial Unit 

Estimated Costs Associated with No Action 

Building 1349 Study Area 

Presidio of San Francisco, Cafifomia 



DRAFT 



Taslt Desciiption 


Estimated Costs | 




Unit 


1 Quantity 




Unit Cost 


Subtotal 


Total 


Capital Costs 














Abandon Wells 














Abandon Groundwater Monitoring well (9 wells) 














Abandon 2-inch PVC Monitoring Wells 


ea 


9 




$1,755 


$15,795 




D ispose of W ell A bandonment R esiduals 


ea 


9 




$500 


S4 500 


$20,295 


Design and Constiuction Management Seivices 














Engineering/Project Management^Office Support 


d^ 


3 




$500 


$1,500 




ConsKiiction Observation and Cooidi nation 


d^ 


3 




$1,000 


$3,000 




Pispare W ell A bandonment L etter Report; 


Is 


1 




$5,000 


$5,000 


$9,500 


Subtotal Estimated Costs (w/controctor overhead and profit): 












$29,795 


Lego! and Adimnistrative Costs (assumed to be 5 percent oj subtotal estimated costs \Wcontractor 


overhead and profit): 




$1,490 


Subtotal Estimated Costs (w/legal and administrative costs); 












$31,235 


Contingencies (assumed lo be 20 percent of subtotal estimated costs w/legal and 


administrative costs) 






$6,257 


Total Preliminaiy EsUmated Capital Costs of Remedial AlteniaUve 












$37,542 



Notes 

1. Totals may not sum exactly because of rounding. 

2. Derivation of unit rates is presented in Table F-6. 
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DRAFT 



Table F-5b 

Groundwater Remedial Unit 

Estimated Costs Associated with Groundwater Monitoring 

Building 1345 Stjdy Area 

Presidio of San Francisco, California 



Task Description 


Estimated Costs | 


Unit ' 


Quantity] 


Unit Cost 


Subtotal 1 


Total 


Capita] Costs 












Installation of two gioundwater monitoring wells 












Mobilize contractor equipment and supplies to site 


day 


2 


$300 


$600 




Drill and install groundwater monitoring well 


ft 


90 


$38 


$3,420 




Engineer to install the groundw ater w ell 


day 


£. 


tl.l70 


$2,340 


$6,360 




Abandon Wells at tlie Completion of G roundwater M onitoring 












fibandon Groundvjater Monitoring well (11 v;ells) 












Abandon 2-inch PVC Monitoring Wells 


ea 


11 


$1,755 


$19,305 




Dispose of Well Abandonment Residuals 


ea 


11 


$500 


$5,500 


$24,805 


Design and Construction Management Services 












Engineering/ProjectManagemenWO trice Support 


day 


4 


$500 


$2,000 




Construction Observation and Coordination 


day 


4 


$1,000 


$4,000 




Prepare W ell A bandonment L etter Report 


Is 


1 


$5,000 


$5,000 


$11,000 


Prepare 5 year Status Report per RWQCB Order 


Is 


1 


$10,000.00 


$10,000.00 


$10,000 


Subtotal Estimoted Costs (w/contractor overhead and profit): 










$52,165 


Legal arid Admlmstrative Costs (assumed to be 5 percent of subtotal estimoted costs w/contractor overhead 


and profit): 




$2,603 


Subtotal Estimated Costs (wAegal arid administrative costs): 










$54,773 


Contingencies (assumed to be 20 percent of subtotal estimated costs w/Aegal and 


fldministraGve costs); 






$10,955 


Total PrelimiiiBiy Estimated Capital Costs of Remedial Alternative: 










$65,728 


Araiual Costs 












Groundwater Ranedial Unit' 












Conduct Groundwater Monitoring (9 existing wells +2 new wells) 












Sample Wells (11 wells and 1 duphcate sample per event) 


ea 


48 


$263 


$12,624 




Dispose of Groundwater Sampling Residuals 


event 


4 


$500 


$2,000 




Analyze Groundwater Samples from Wehs 












General Water Quality Parameters 


ea 


48 


$205 


$9,840 




Volatile Organic Compounds (USEPA MeUiod 8260B) 


S£ 


48 


$250 


$12,000 




Polycychc Ammatic Hydrocarbons (USEPA Method 8270C) 


sa 


48 


$250 


$12,000 




Organoctilorine Pesticides (USEPA Mettiod 8081) 


ea 


48 


$165 


$7,920 




Total Petroleum Hydrocarbons as Gasohne, as Diesel Fuel, and as 












Motor Oil (USEPA 8015+USEPA 3630A, sihca gel cleanup) 


ss 


48 


$140 


$6,720 




Metals (USEPA Mettiod 6010/7000) 


ea 


48 


$225 


$10,800 




Perform Independent Data Validation 


ea 


48 


$41 


$1,968 




1 nput A nalytical Results into Presidio Database 


ea 


48 


$18 


$864 




Prepare Semi-Annual Monitoring Reports 


Is 


2 


$5,850 
Annual Cost 


$11,700 




$88,436 


Groundwater Monitoring Costs Annualized over 5 years, assume discount rate of 3.1% 








$403,857 


Subtotal Estimated Costs (w/contractor overhead and profit): 










$403,357 


Legal and Administrative Costs (assumed to i>e5 percent of subtotal estimated costs w/contractor overhead 


and profit): 




$20,193 


Subtotal Estimated Costs (wAegal and administrative costs): 










$424,050 


Contingencies (assumed to be 20 percent of subtotal estimafed costs wAegal and 


administrative 


costs): 






$34,310 


Total Preliminaiy Estimated Annual Costs of Remedial Alternative: 










$506,360 



Total Preliminaiy Estimated Costs of Remedial Alternative: 

' - Groundwater RU wih sanjieall existing noitonngwdls and the two newly-installed mcnitoiing wells. 

This includes the graundivatermcnitmngneces^ry for Shallow Sdl RU, Deep Soil RU, andTelecommunications RU. 



$574,588 



Notes 

1. Totals may not sum esactty because of roundmg. 

2. Assumes 5 year costs based on quarterly samphng as a conservative estimate. Monitoring data win be reviewed after the initial 2 year period. Sampling f requeue; 
for some or all wells may be reduced resulting in lower costs. 

3. Assumes two days to install new wells and four days to abandon wehs. 

4. Costs for groundwater monitoring are included in the Groundwater RU Costs. 

5. Derivation of unit rates is presented in Table F-6. 
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Table F-5c 

Groundwater Remedial Unit 

Estimated Costs Associated with Land-Use Controls 

Biilding 13495tiJdvArea 

Presidio of San Francisco, California 



Tadt Description 



Estimated Co^ 



Unit 



iQuantilyl Unit Cost | Subbatal 



Total 



Capital Costs 

Allocated share to preparaLUC MasterReferenceReport 
Prepare Site-Specific Addendum to the Land-Use Control 

Master Reference Report {Area B) 
AddSite-Specific Land-Use Controls to Trust GIS System 



Is 
Is 



$2,500.00 

$5,000.00 
$585.00 



$2,500.00 

$5,000 
S585 



$B,0B5 



Subtotal Estimated Costs (w/contractor overhead and profit): 

Legal and Administrative Costs (assumed to be 5 percent of subtotal estimated costs w/contractor overhead and proftt): 

Subtotal Estimated Costs (w/legal and administrative costs): 

Contingencies (assumed to be 20 percent of subtotal estimated costs w/legal and administrative costs): 

Total Preliminar)! Estimated Capital Costs of Remedial Alb-rnaHves: 



$B,0B5 



$1,69B 
$10,187 



Annual Costs 

Proj ect M anagem enl/A dmi ni strati on 
Annual Administrative Cost of Land-Uffi Controls {Area B) 
Five-YearReviav (armualized $2,000 over 30 years) 
Annual costs annualized over30 years assumes discountrate of 3.1% 



Is 
Is 



30 
30 



$1,000.00 
$2,000.00 



$1,000 
$2,000 



Subtotal Estimated Costs (w/contractor overhead and profit): 

Legal and Administrative Costs (assumed to be 5 percent of subtotal estimated costs w/contractur overhead and profit): 

Subtotal Estimated Costs (w/legal and administrative costs): 

Contingencies (assumed to be 20 percent of subtotal estimated costs w/legal and administrative costs): 

Total Preliminar)! Estimated Annual Costs of Remedial Alternatives: 



$11,610 
$69,658 



Total Preliminary! Estimated Costs of Remedial Altemolives: 

Hotes 

1. Totals may not sum exacdy because of rounding. 

2. Derivation of unit rates is presented in Table F-6. 



$79,845 
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Table F-6 

Derivation of Unit RatBS 

Building 1349StiJdyArea 

Presidio of San Francisco, California 



DRAFT 



Tadi Desoiplion 


Urit 


lMtCost2O0O 
didlais 


IWtQjst 
aOCEdcilcrs 


Soiree 


GMlTALCCSrS 










General Site Preparation 










Mobilize conlractor equipment and supplies to site 


Is 


$20,000 


$23,400 


TalileE-3, Main Installation Sites FS,Erler& 
Kalinowski,lnc, March 2003 (EKI), 


Mobilize coniractor equipment and supplies to misc. site 


Is 


$1,000 


$1,170 


EKl, assumes backhoe for excavation < 1,000 cy. 


Erect and maintain perimeter temporary fence 


ft 


$10.00 


$12 


EKI 


Provide Personnel Protective Equipment (PPE) 


Is 




$2,000 


Blasland, Bouck and Lee{BBL) 


Decontamination area for personnel and equipment 


Is 




$1,500 


BBL 


Excavate Waste and Soil 










Excavate soil no segregation 


cu 


$3.50 


$4.10 


EK 1, assumes 3 yard bucket, cost may increase vjilli 
smaller volumes 


Collect soil profile samples for disposal 


ea 


$26 


$30.42 


EKI 


D isposal characterization 










Total Petroleum Hydrocarbons as Gasoline, as Diesel Fuel, and as 


ea 




$140 


CurtisSTompkins(CST) 


r^otorOillEPA 8015M +EPA 3630A, silicagel cleanup) 










Polycyclic Aromatic Hydrocarbons (EPA Method 8270) 


ea 




$250 


C&T 


Backfill Excavation 


cy 


$20 


$23 


EK 1, import, place and compact 


Dispose of non- hazardous soil at Class [[ facility 


ton 


$35 


$41 


PresidioTrust (Trust) 


Import and place 1 foot lopsoil layer 


cy 


$30 


$35 


EKI 


Restoration Activities 










Replant in Historic Forest Zone 


aCTE 




$5B,000 


Trust 


Hydroseed 


aciE 


$1,200 


$1,404 


EKI 


Abandon Existing Groundwater Monitoring Wells 










Abandon 2-incii PVC monitoring wells 


ea 


$1,500 


$1,755 


EKI 


Dispose of well abandonment residuals 


ea 




$500 


BBL Subcontractor 


Capping 










General Site Preparation 










Erect and maintain perimeter temporary fencing 


ft 


$10.00 


$12 


EKI 


Decontamination area for personnel and equipment 


Is 




$1,500 


BBL 


Construct Cap 










M obilize contractor equipment and supplies to site 


Is 


$5,000 


$5,350 


EKI 


Furnish and install geosynthentic liner 


sf 


$0.65 


$1 


EKI, $1500 minimum(BBL) 


Import and Place Clean Topsoil {12 inches) 


cy 


$30 


$35 


EKI 


Installation of one groundwater monitoring well 










Mobilize contractor equipment and suppHes to site 


day 




$300 


BBL subcontractor 


Drill and install groundwater monitoring well 


ft 




$38 


BBL subcontractor 


Engineer to install the groundw ater w ell 


day 


$1,000 


$1,170 


EKI 


Implement Land Use Controls 










Allocated share to prepare Presidio LUC Master Reference Report 


Is 




$2,500.00 


Trust 


Prepare Site-Specific Addendum to LUCMRR 


Is 




$5,000 


Trust 


Add Site-Specific Land Use Controls to Trust GIS System 


Is 


$500 


$585 


EKI 


Design and Construction Management Services 










Engineering 










Engineering/Project ManagementfOffice Support 


day 




$500.00 


BBL, assumes engineer 1/2 day in office 


Construction Observation and Coordinabon 


day 




$1,000.00 


BBL 


Prepare V/ell Abandonment Letter Report 


Is 




$5,000.00 


BBL 


Perform general planning activities 


Is 


$20,000 


$23,400 


EKI 


Prepare Remedial Design (plans and specifications) 


Is 


$75,000 


$87,750 


EKI 


Prspare Remedial Design (plans and specifications) 


sheet 


$7,500 


$8,775 


EKI 


Bid, award, and negotiate construction contract 


Is 


$25,000 


$29,250 


EKI 


General Administrative Costs 


Is 




$5,000 


BBL 


Construction Observation 










Provide resident engineer 


wk 


$5,000 


$5,850 


EKI assumes $100/hour, lOhrtday, 5days/wk 


Provide office support 


wk 


$2,000 


$2,340 


EKI, assumes $100/hour, 4hr/day, 5days/wk 


Provide vehicles and equipment (including PPE) 


wk 


$1,300 


$1,521 


EK 1, assumes vehicle, field supplies, photographs, 
OVM, Health and Safety Equipment 


Perform airmonitoring 


v;k 


$1,000 


$1,170 


EKI 



TEfcleF-l_022705«!s 
3/4Q005 



BLASLAND, BOUCK & LEE 
engineers, scienlisls. economists 



Page 1 of 2 



Table F-6 

Derivation of Unit RatBS 

Building 1349StiJdyArea 

Presidio of San Francisco, California 



DRAFT 



Tadt Desoipticn 


Urit 


lMtCost2O0O 


IWtQjst 
aXBdcilcrs 


Soiree 


Confiraialion Soil Sampling 










Collect soil confirmation samples, surface 


ea 


$26 


$30 


EKl 


Total Petroleam Hydrocarbons as Gasoline, as Diesel Fuel, and as 


ea 




$140 


C&T 


Motor Oil lEPA 8015M + EPA 3630A, silioa gel cleanup) 










Polycyclic aromatic hydrooarbons {EPA MeUiod 8270) 


ea 




$250 


CST 


Prepare Remediation Completion report 


Is 




$27,000 


BBL 


Engineering Project Management 










9% of Design and Ex oav all on 


Is 


9% 




EKl 


ANSUAL COSTS 










Conduct Groundvjater Monitoring 










Sample wells 


ea 


$225 


$263 


EKl 


Dispose of groundwater sampling residuals 


Is 




$500 


BBL Subcontractor 


Analyze ground™ aler samples from wells 










General Water Quality Parameters 


ea 


$175 


$205 


C&T 


Melals(EPA Method 6010/7000 Series) 


ea 




$225 


CST 


Volatile Organic Compounds (EPA Method 8260B) 


ea 




$250 


CST 


Polycyclic Aromatic Hydrocarbons (EPA Method 8270) 


ea 




$250 


CST 


Organochlorine Pesticides {EPA Method 8081) 


ea 




$165 


CST 


Total Petroleum Hydrocarbons as Gasoline, as Diesel Fuel, and as 


ea 




$140 


CST 


Motor Oil (EPA B015M + EPA 3630A, silica gel cleanup) 










Perform independent data validation 


ea 


$35 


$41 


EGl 


Input analytical results into Presidio database 


ea 


$15 


$13 


EKl 


Prepare Senii-Annual Monitoring Reports 


ea 


$5,000 


$5,850 


EK 1 {assume letter-report) 


ProjectManagement/Admini strati on 










Annual administrative cost of Land Use Controls 


Is 


$1,000 


$1,170 


EKl 


Annualized costof Five-Y ear Review (6 occurrences) 


Is 


$2,000 


$2,340 


Trust 


Land-Use Controls (30 years) 










Annual Cost for Trust administration 


year 




$1,000 


Trust 


5-yearReview (annualized $2, 000/year) 


year 




$2,000 


Trust 


Capping 










Perform topographic survey to monitor settling every 5 years 


day 




$161.00 


BBL, assumes $800/day, annual cost at $161 


Conduot5year review of remedy performance 


Is 


$5,000.00 


$5,850.00 


EKl, assumes $25,000 to prepare report, annual costof 
$5000 


Repair damage to cover 


Is 


$3,600.00 


$4212.00 





Notes 



Costs mere originally developed in July 2000 primarily from estimates and quotations provided by . 

contractors and vendors andEKl's project team's experience on similar projects m the Bay Area. 

These costs were provided in the 2003 Feasibility Study for the Main Installation Sites 

U nit rates from theFS are show in 2000 dollars and have been updated to current dollars using cost index 

factors calculated in the Engineer News Record {ENR). The ENR update factor (117% for July 2000 to Februaiy 2005) 

was applied to the unit rates in order to use them with other 2005 unit rates to prepare cost estimates. 

Additional Costs provided in 2005 dollars by BBL and BBL subcontractors. 
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Table F-7 

All Soil Remedial Units 

Estimated Costs Associated vuth Implementation of Preferred Alternatives 

Building 1349 Study Area 

Presicf o of San Francisco, California 



DRAFT 



Task Description 



Estinmted Costs 



Unit I QuanUt^'|L]iitCost| Subtotal 



Tolal 



C apital C osis 

Shallow SoilRU, Deep SoilRU, TelecommunicaUoDsRU-Escavation and Offsite Disposal 

General Site Preparation 

M obilize Conliactor Equipment and Supplies to Site Is 

Erect and Maintain PerimeterTemporary Fence ft 

D econtami nation area for pereonel and equipment Is 



AbandonWell 1349MW103 and 1349MW100 

Abandon 2-inch PVC Monitoring Wells 

Dispose ofWellAbandomnentResiduals 

Install Replacement Well 1349MW103R and 134BMW100R 
Mobilize contractor equipmentand supplies to site 
Drill and install groundwater monitoring well 
Engineer to install die groimdwater well 

Conduct Groundwater Monitoring (replacement well) 

SampleWell 

Dispose of Graundwater Sampling Residuals 

Analyze Groundwater Samples from Wells 
General Water Qnalitj' Parameters 
Volatile Organic Compounds (USEPA MeUiod8260B) 
Polycyclic Aramatic Hydrocarbons (USEPA Melliod a270C) 
Organoclilorine Pesticides (USEPA Method B081) 
Total Petroleum Hydrocarbons as Gasoline, as Diesel Fuel, and as 
Motor Oil (USEPA 8015 + USEPA 3630A, silica gel cleanup) 
M etals {USEPA M ethod 6010/7000] 

Perform [udependentDataValidatiou 

Input Analytical Results into Presidio Database 

ExcavateWaste and Soil 

Reroute Telecommunications Condint 
Excavate Soil, No Segregation 
Collect Soil Profile Samples EorDisposal (every 500 cy) 
Disposal Characterization 
PAHs by USEPA Melliod 8081/8082 
Total Petroleum Hydrocarbons as D iesel Fuel, Fuel Oil, and 
Backfill Exavation 
Dispose of Nonhazardous Soil atClass II Facility 

Restoration Activities 

Replant in Historic Forest Zone 

Design and Conslruction Management Services 

Engineering 

Perform G eneral Planning Activities 
Prepare Well Abandonment Letter Report 
Prepare Remedial Design (plans and specifications) 
Bid, Award, and Negotiate Constiuction Contract 



1 

1000 

1 



$23,400 
$12.00 
$1,500 



$23,400 

$12,000 

$1,500 



ea 


2 


$1,755 


$3,510 


ea 


2 


$500 


$1,000 


Is 


1 


$300 


$300 


ft 


90 


$38 


$3,420 


day 


2 


$1,170 


$2,340 


ea 


2 


$263 


$526 


event 


1 


$500 


$500 


ea 


2 


$205 


$410 


ea 


2 


$250 


$500 


ea 


2 


$250 


$500 


ea 


2 


$165 


$330 


ea 


2 


$140 


$280 


ea 


2 


S225 


$450 


ea 


2 


$41 


$82 


ea 


2 


$18 


$36 


Is 


1 


$60,000 


560,000 


cy 


1190 


$4.10 


$4,879 


ea 


5 


$30 


$152 


ea 


5 


$250 


$1,250 


ea 


5 


$140 


$700 


cy 


1547 


$23.00 


535,581 


ton 


2475 


$35 


586,632 


acre 


0.13 


$58,000 


$7,540 



Is 


1 


$23,400 


$23,400 


Is 


1 


$5,000 


$5,000 


Is 


1 


$75,000 


575,000 


Is 


1 


$29,250 


529,250 



$36,900 



$14,184 



$189,194 



$7,540 



5132,650 
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Table F-7 DRAFT 

All Soil Remedial Units 

Estimated Costs Associated vuth Implementation of Preferred Alternatives 

Building 1349 Study Area 

Preside of San Francisco, California 



Construction Observatiou 












Provide Resident Engineer 


wk 


5 


$5,850 


$29,250 




Provide OEfice Support 


wk 


5 


$2,340 


$11,700 




Provide Veliicles and Equipment 


wk 


5 


$1,521 


$7,605 




Perfonn Air M onitoring 


wk 


5 


$1,170 


$5,850 




Collect Soil Confimialion Samples 


ea 


62 


$30 


$1,860 




PAHs by USEPA Method B081/8082 


ea 


62 


S250 


$15,500 




Total Petraleum Hydrocarbons as Diesel Fuel, Fuel Oil, anc 


ea 


62 


S140 


$8,6B0 




OCPs (USEPA 8081) 


ea 


35 


S165 


$5,775 




Perform Independent Data Validation 


ea 


62 


$41 


$2,542 




Input Analytical Results into Presidio Database 


ea 


62 


$1B 


$1,119 




Prepare Remediation Completion Report 


Is 


1 


$27,000 


527,000 


$116,B78 


Engineering Project Management 












9% of Design and Excavation Management Services 


Is 


9% 






$22,457.52 


Subtotal Estimated Costs (w/contractoT overhead and profit): 










S519,B04 


legal and Administrative Costs (assumed to be 5 percent of subtotal estimated costs w/contractor overhead 


md profit): 




$25,990 


Subtotal Estimated Costs (w/tegal and administrative costs): 










$545,794 


Contingencies (assumed to be 20 percent of subtotal estimated costs w/legal and administrative costs): 






$109,159 


Total Preliminary Estimated Capital Costs of Remedial Alternatives: 










$654,953 



Notes: 

1. Totals may not sum exactly because of rounding. 

2. Derivation of unit rates is presented in Table F-6. 

3. Assumptions for excavation and offsite disposal in each RU are detailed on Tables F-2b, F-3a, and F-4b 
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Figure G-1 - Piper Plots of Cation/Aiiion Concentrations 
Building 1349 Study Area Wells - March 2004 Data 
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Figure G-2 - Piper Plots of Cation/Aiiion Concentrations 
Building 1349 Study Area Wells - March 2004 Data 
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